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FUSED HETEROARYL DERIVATIVES FOR USE AS P38 KINASE 
INHIBITORS IN THE TREATMENT OF LA. RHEUMATOID ARTHRITIS 

This invention relates to novel compounds and their use as pharmaceuticals, 
particularly as p38 kinase inhibitors, for the treatment of conditions or disease states 
5 mediated by p38 kinase activity or mediated by cytokines produced by the activity of 
p38 kinase. 

We have now found a group of novel compounds that are inhibitors of p38 

kinase. 

According to the invention there is provided a compound of formula (I): 

10 




(I) 

wherein 

A is a fused 5-membered heteroaryl ring optionally substituted by up to two 
substituents independently selected from Ci_galkyl, -(CH 2 ) m -C3..7cycloalkyl, 
halogen, cyano, trifluoromethyl, -(CH2) m OR 3 , -(CH 2 ) m C0 2 R 3 , -(CH 2 ) m NR 3 R 4 , - 
(CH 2 ) m CONR3R4 -(CH 2 ) m NHCOR 3 , <CH 2 ) m S0 2 NR 3 R 4 , -(CH 2 ) m NHS0 2 R 3 , - 
(CH 2 ) m S0 2 (CH 2 ) n R 5 , a 5- or 6-membered heterocyclyl ring containing nitrogen 
optionally substituted by Cj_ 2 alkyl or -(CH 2 ) m C0 2 R 3 , and a 5-membered heteroaryl 
ring optionally substituted by Ci_ 2 alkyl; 

R* is selected from methyl and chloro; 

R 2 is selected from -NH-CO-R6 and -CO-NH-(CH 2 ) q -R 7 ; 

R 3 is selected from hydrogen, Ci-galkyl optionally substituted by up to two 
OH groups, -(CH 2 ) m -C3_7cycloalkyl, -(CH 2 ) m phenyl optionally substituted by R 8 
and/or R 9 and -(CH 2 ) m heteroaryl optionally substituted by R 8 and/or R 9 , 

R 4 is selected from hydrogen and Cj^galkyl, or 

R 3 and R 4 , together with the nitrogen atom to which they are bound, form a 5- 
or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-RlO; 

R5 is selected from Ci^galkyl optionally substituted by up to three halogen 
atoms, C 2 _6alkenyl optionally substituted by phenyl, C3_7cycloalkyl, heteroaryl 
optionally substituted by up to three R 8 and/or R 9 groups, and phenyl optionally 
substituted by R 8 and/or R 9 ; 
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R 6 is selected from hydrogen, C^galkyl, -(CH2)q-C3_7cycloalkyl, 
trifluoromethyl, -(CH2) r heteroaryl optionally substituted by R 11 and/or R 12 and - 
(CH2) r phenyl optionally substituted by R 1 1 and/or R 12 ; 

R 7 is selected from hydrogen, Ci-galkyi, C3_7Cycloalkyl, -CONHR 13 , phenyl 
5 optionally substituted by R 1 1 and/or R 12 and heteroaryl optionally substituted by 
R 11 and/or R 12 ; 

R 8 and R 9 are each independently selected from halogen, cyano, 
trifluoromethyl, nitro, C^aUcyl, Ci_ 6 alkoxy, -CONR13r14, .COR 15 , -C0 2 R 15 , 
and heteroaryl, or 

10 R 8 and R 9 are linked to form a fused 5-membered heterocyclyl ring containing 

one heteroatom selected from oxygen, sulphur and N-R 10 , or a fused heteroaryl ring; 
R 10 is selected from hydrogen and methyl; 

R 11 is selected from Ci^alkyl, C^galkoxy, -(CH2) q -C3_7cycloalkyl, - 
CONR 13 R 14 , -NHCOR 14 , halogen, CN, -(CH2) S NR 16 R 17 , trifluoromethyl, phenyl 
15 optionally substituted by one or more R 12 groups, and heteroaryl optionally 
substituted by one or more R 12 groups; 

R 12 is selected from Ci^alkyl, C^galkoxy, halogen, trifluoromethyl, and - 
(CH 2 ) S NR 16 R 17 ; 

R 13 and R 14 are each independently selected from hydrogen and Ci^galkyl, or 
20 R 13 and R 14 , together with the nitrogen atom to which they are bound, form a 

5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 10 , wherein the ring may be substituted by up to 
two Ci_6alkyl groups; 

R 15 is Ci^alkyl; 

25 R 16 is selected from hydrogen, Ci-galkyl m d -(CH2) q -C3_7cycloalkyl 

optionally substituted by Ci_6alkyl, 

R 17 is selected from hydrogen and C^galkyl, or 

R 16 and R 17 , together with the nitrogen atom to which they are bound, form a 
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 
30 selected from oxygen, sulfur and N-R 10 ; 

X and Y are each independently selected from hydrogen, methyl and halogen; 

m is selected from 0, 1, 2 and 3; 

n is selected from 0, 1, 2 and 3; 

q is selected from 0, 1 and 2; 
35 r is selected from 0 and 1; and 

s is selected from 0, 1, 2 and 3. 

According to a further embodiment of the invention there is provided a 
compound of formula (IA): 
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OA) 

wherein 

A is a fused 5-membered heteroaryl ring optionally substituted by up to 
5 two substituents independently selected from Ci^alkyl, -(CH 2 )nrC3-7cycloalkyl, 
halogen, cyano, trifluoromethyl, -(CH 2 ) m OR 3 , -(CH2) m NR 3 R 4 , - 
(CH 2 ) m CONR3R4 -(CH 2 ) m NHCOR3, -(CH 2 ) m S0 2 NR3R4 -(CH 2 ) m NHS0 2 R3, - 
(CH 2 ) m S0 2 (CH 2 ) n R 5 , a 5- or 6-membered heterocyclyl ring containing nitrogen 
optionally substituted by Ci_ 2 alkyl and a 5-membered heteroaryl ring optionally 
10 substituted by Ci_ 2 alkyl; 

Rl is selected from methyl and chloro; 
R 2 is selected from -NH-CO-R6 and -CO-NH-(CH 2 ) q -R 7 ; 
R3 is selected from hydrogen, Ci-galkyl optionally substituted by up to two 
OH groups, -(CH 2 ) m -C3_7cycloalkyl, -(CH^mphenyl optionally substituted by R^ 
15 and/or R^ and -(CH2> m heteroaryl optionally substituted by R** and/or R^ 
R 4 is selected from hydrogen and Cj-galkyl, or 

R3 and R^, together with the nitrogen atom to which they are bound, form a 5- 
or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 10 ; 
20 R5 is selected from C^galkyl, C3_7cycloalkyl, heteroaryl optionally 

substituted by R^ and/or R^, and phenyl optionally substituted by R^ and/or R^; 

R^ is selected from hydrogen, Ci^alkyl, -(CH 2 )q-C3_7cycloalkyl, 
trifluoromethyl, -(CH 2 ) r heteroaryl optionally substituted by R 11 and/or R 12 , and - 
(CH 2 ) r phenyl optionally substituted by R 1 1 and/or R* 2 ; 
25 R 7 is selected from hydrogen, C^galkyl, C3_7cycloalkyl, CONHR 1 3 > phenyl 

optionally substituted by R* * and/or R* 2 , and heteroaryl optionally substituted by 
R 11 and/or R 12 ; 

R 8 and R 9 are each independently selected from halogen, cyano, 
trifluoromethyl, Chalky!, Cj^galkoxy, COR 1 ^ f CC^R 1 ^ and heteroaryl, or 
30 RSandR 9 are linked to form a fused 5-membered heterocyclyl ring containing 

one heteroatom selected from oxygen, sulphur and N-R 1 ^; 

r!0 is selected from hydrogen and methyl; 

r!1 is selected from Cj^alkyl, Cj^alkoxy, -(CH 2 )q-C3.7cycloalkyl, - 
CONR13r14 -NHCOR14, halogen, CN, -(CH 2 ) s NR16r17 9 trifluoromethyl, phenyl 
35 optionally substituted by one or more R 12 groups, and heteroaryl optionally 
substituted by one or more 

R 12 

groups; 
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Rl2 is selected from Ci_6alkyl, Ci_6alkoxy, halogen, trifluoromethyl, and - 

(CH 2 ) S NR 16 R 17 ; 

Rl3 and R 14 are each independently selected from hydrogen and Ci^alkyl, or 
Rl3 and R 14 , together with the nitrogen atom to which they are bound, form a 
5 5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 

selected from oxygen, sulfur and N-R 10 , wherein the ring may be substituted by up to 

two Ci_6alkyl groups; 

R 15 is Ci_6alkyl; 

Rl6 is selected from hydrogen, Ci^alkyl and -(CH2) q -C 3 _7cycloalkyl 
10 optionally substituted by C]_6alkyl, 

Rl7 is selected from hydrogen and Ci^alkyl, or 

Rl6 and R 17 , together with the nitrogen atom to which they are bound, form a 
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 10 ; 
15 m is selected from 0, 1 , 2 and 3; 

n is selected from 0, 1, 2 and 3; 

q is selected from 0, 1 and 2; 

r is selected from 0 and 1 ; and 

s is selected from 0, 1, 2 and 3. 
20 Representative examples of A include fused 5-membered heteroaryl rings 

containing up to two heteroatoms independently selected from oxygen, nitrogen and 
sulfur. Preferred fused 5-membered heteroaryl rings include rings containing up to 
two heteroatoms independently selected from oxygen and nitrogen, in particular rings 
containing two heteroatoms selected from oxygen and nitrogen such as rings 
25 containing a nitrogen atom and one additional heteroatom selected from oxygen and 
nitrogen. In one embodiment, A is selected from fused pyrazolyl and isoxazolyl rings 
such as those shown below: 

<? 

30 

In a further embodiment, A is selected from fused pyrrolyl and thiazolyl rings 
such as those shown below: 
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Ring A may be optionally substituted by up to two substituents, located on any 
position on the ring. Preferably ring A is substituted by one substituent. 
5 In one embodiment, A is optionally substituted by up to two substituents 

independently selected from Ci-galkyl, -(CH 2 ) m -C3.7cycloalkyl, halogen, cyano, 
trifluoromethyl, -(CH 2 ) m OR3, -(CH 2 ) m NR 3 R 4 , -(CH 2 ) m CONR 3 R4, - 
(CH 2 ) m NHCOR3, -(CH 2 ) m S0 2 NR3R4 -(CH 2 ) m NHS0 2 R3, - 
(CH 2 ) m S0 2 (CH 2 ) n R^, a 5- or 6-membered heterocyclyl ring containing nitrogen 

10 optionally substituted by Ci_ 2 alkyl, and a 5-membered heteroaryl ring optionally 
substituted by Ci_ 2 alkyl. 

Representative examples of substituents for A include Ci_4alkyl, in particular 
methyl; -(CH 2 ) m -C3_7cycloalkyl, in particular -(CH 2 ) m -cyclopropyl; - 
(CH 2 ) m C0 2 R3; -(CH 2 ) m NR3R4 ; -(CH 2 ) m CONR3R4 ; .(CH 2 ) m NHCOR3; - 

15 (CH 2 ) m S0 2 (CH 2 ) n R 5 ; and a 5- or 6-membered heterocyclyl ring containing 
nitrogen, in particular 4-piperidinyl, optionally substituted by Ci_ 2 alkyl or - 
(CH 2 ) m C0 2 R3 

Typical substituents for A include Ci^alkyl, in particular methyl, - 
(CH 2 ) m OR 3 , -(CH 2 ) m NR3R4 .(CH 2 ) m S0 2 (CH 2 ) n R5, and a 5- or 6-membered 
20 heterocyclyl ring containing nitrogen, in particular piperazinyl and piperidinyl such as 
4-piperidinyl. 

A representative example of R* is methyl. 

In one embodiment, R 2 is -CO-NH-(CH 2 )q-R 7 . 

Representative examples of R3 include hydrogen; Ci-galkyl optionally 
25 substituted by up to two OH groups, in particular methyl, ethyl, n-propyl, isopropyl, t- 
butyl or 2,2-dimethylpropyl optionally subsituted by up to two OH groups; -(CH 2 ) m - 
C3-7cycloalkyl, in particular -(CH 2 ) m -cyclopropyl; -(CH 2 ) m phenyl optionally 
substituted by R 8 and/or R 9 ; and -(CH 2 ) m heteroaryl, in particular thiazolyl, 
optionally substituted by R 8 and/or R 9 . 
30 Further representative examples of R3 include hydrogen and Cj^alkyl 

substituted by up to two OH groups, in particular l,3-dihydroxyprop-2-yl. 

Respresentative examples of R 4 include hydrogen and Cj^alkyl such as 
methyl. In particular, a representative example of R 4 is hydrogen. 

In one embodiment, R3 and R 4 , together with the nitrogen atom to which they 
35 are bound, form a 5- or 6-membered heterocyclic ring optionally containing one 
additional heteroatom selected from oxygen, sulfur and N-R 1 ^, in particular a 
pyrrolidinyl, piperidinyl, piperazinyl or 4-methylpiperazinyl, or morpholinyl ring. 
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In one embodiment, R 5 is selected from C^galkyl, C3_7cycloalkyl, heteroaryl 
optionally substituted by R 8 and/or R 9 , and phenyl optionally substituted by R 8 
and/or R 9 

Representative examples of R^ include Cj^alkyl optionally substituted by up 
5 to three halogen atoms, in particular methyl, ethyl, n-propyl, isopropyl, n-butyl and n- 
hexyl optionally substituted by up to three halogen atoms; C2-6alkenyl optionally 
substituted by phenyl, in particular ethenyl optionally substituted by phenyl; C3. 
7cycloalkyl, in particular cyclopropyl; heteroaryl optionally substituted by R 8 and/or 
R 9 , in particular a 5-membered heteroaryl ring containing at least one heteroatom 
10 selected from oxyen, nitrogen and sulphur such as furyl, thienyl, isoxazolyl, 

imidazolyl or pyrazolyl optionally substituted by up to three R 8 and/or R 9 groups; and 
phenyl optionally substituted by R 8 and/or R 9 

Further representative examples of R^ include Ci^alkyl, in particular methyl, 
phenyl optionally substituted by R 8 and/or R 9 , and a 5-membered heteroaryl ring 
15 containing at least one heteroatom selected from oxygen, nitrogen and sulphur 

optionally substituted by R 8 and/or R 9 , in particular thienyl optionally substituted by 
R 8 and/or R 9 

Representative examples of R*> include -(CH2) r heteroaryl optionally 
substituted by R* * and/or R* 2 , in particular in a 5- or 6-membered heteroaryl 

20 containing at least one heteroatom selected from oxygen, nitrogen and sulfur, for 
example, pyridinyl optionally substituted by -(CH2) S NR 16 R 17 , furyl or thienyl. 

Representative examples of R 7 include C3_7cycloalkyl, phenyl optionally 
substituted by R 1 1 and/or R 12 , and heteroaryl optionally substituted by R 1 1 and/or 
Rl2 In one embodiment, R 7 is selected from C3_6cycloalkyl such as cyclopropyl, 

25 cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl; phenyl optionally 
substituted by C^alkoxy, in particular methoxy, or -(CH2) S NR 16 R 17 ; and 
heteroaryl optionally substituted by R 1 1 and/or R 12 , in particular a 5- or 6-membered 
heteroaryl containing at least one heteroatom selected from oxygen, nitrogen and 
sulfur, for example, pyridinyl, thiazolyl or thiadiazolyl. In a further embodiment, R 7 

30 is C3_6cycloalkyl, in particular cyclopropyl. 

In one embodiment, R 8 and R 9 are each independently selected from halogen, 
cyano, trifluoromethyl, C^galkyl, C^alkoxy, -COR 15 , -CO2R 15 , and heteroaryl. 

Representative examples of R 8 and R 9 include halogen, in particular chlorine 
or fluorine; cyano; trifluoromethyl; nitro; Cj^alkyl, in particular methyl, ethyl, n- 

35 propyl, isopropyl or n-butyl; C^alkoxy, in particular methoxy; -CONR 13 R 14 ; - 
COR 15 ; -CO2R 1 . 5 ; and heteroaryl, in particular a 5-membered heteroaryl ring 
containing up to two heteroatoms independently selected from nitrogen and oxygen, 
for example isoxazolyl. 

Further representative examples of R 8 and R 9 include halogen, in particular 

40 fluorine, cyano, trifluoromethyl, Cj^alkoxy, in particular methoxy, COR 1 ^ 

CC^R 1 ^ and heteroaryl, in particular a 5-membered heteroaryl ring containing up to 
two heteroatoms independently selected from nitrogen and oxygen, for example 
isoxazolyl. 
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In another embodiment, R 8 and R 9 are linked to foim a fused 5-membered 
heterocyclyl ring containing one heteroatom selected from oxygen, sulphur and N- 
RlO. 

Representative examples include R 8 and R 9 being linked to fonn a fused 5- 
5 membered heterocyclyl ring containing oxygen or a fused 5-membered heteroaryl ring 
containing up to three heteroatoms selected from oxygen and nitrogen. 

A further representative example is R 8 and R 9 being linked to form a fused 5- 
membered heterocyclyl ring containing oxygen. 

Representative examples of R 1 1 and R 12 include Cj^alkoxy, in particular 
10 methoxy, and -(CH 2 ) S NR 16 R 17 . 

Representative examples of R 13 and R 14 include hydrogen and Ci_4alkyl, in 
particular hydrogen and methyl. 

Representative examples of R 15 include Ci^alkyl, in particular methyl. 
In one embodiment R*6 and R 17 , together with the nitrogen atom to which 
15 they are bound, form a 5- or 6-membered heterocyclic ring optionally further 

containing one additional oxygen atom, in particular pyrrolidinyl or morpholino. 

In one embodiment, X and Y are each independently selected from hydrogen, 
chlorine and fluorine. Representative examples of X include hydrogen and fluorine. A 
representative example of Y is hydrogen. In a further embodiment, X and Y are each 
20 hydrogen. 

In one embodiment, m is selected from 0, 1 and 2, in particular 0 and 1. 
Representative examples of n include 0, 1 and 2. Further representative 
examples of n include 0 and 1. 

Representative examples of q include 0 and 1, in particular 0. 
25 A representative example of r is 0. 

A representative example of s is 0. 

It is to be understood that the present invention covers all combinations of 
particular and preferred groups described hereinabove. It is also to be understood that 
the present invention encompasses compounds of formula (I) in which a particular 

30 group or parameter, for example R 10 , R 12 , R 13 , R 14 , R 16 , R 17 , m, q or s, may occur 
more than once. In such compounds it will be appreciated that each group or 
parameter is independently selected from the values listed. 

Particular compounds according to the invention include those mentioned in 
the Examples. Specific examples which may be mentioned include: 

35 N-[4-methyl-3-(3-piperidin-4-yl-l,2-benzisoxazol-6-yl)phenyl]-2-pyrrolidin-l- 
ylisonicotinamide; 

N^yclopropyM-methyl-3-[l-(phenylsulfonyl)-lH-indazol-5-yl]benzamide; 
N^:yclopropyl-3-{l-[(3-fluorophenyl)sulfonyl]-lH-indazol-5-yl}-4-methylbenzamide; 
N^yclopropyM-methyl-3-[l-(methylsulfonyl)-lH-indazol-5-yl]benzaiiiide; 
40 N-cyclopropyl-3-{ l-[(4-fluorophenyl)sulfonyl]-lH-indazol-5-yl }-4-methyl 
benzamide; 

N -cyclopropyl-4-methyl-3-[3-(4-morpholinyl)- 1 ,2-benzisoxazol-6-yl]benzamide; 
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N-cyclopropyU4-methyl-3-{3-[2-oxo-2-(13-thiazol-2-ylamino)ethyl]-l,2^ 
benzisoxazol-6-yl}benzamide; 

N-cyclopropyl-4-methyI-3-[3-(4-morpholinylmethyl)-l,2>benzisoxazol-6- 
yl]benzamide; 

5 N^yclopropyM-methyl-3-[3-(l-pyn*olidinylmethyl)-l,2-benzisox 
yl]benzamide; 

N^yclopropyl-4-methyl-3-{l-[(l-me^ 

N-cyclopropyl-3-[lKethylsulfonyl)-lH4ndazol-5-yl]-4-methylbenzaim 
N-cyclopropyl-3-[l-(cyclopropylsulfonyl)-lH-indazol-5-yl]-4-methylbenzanu 

10 N^yclopropyM-methyl-3-[l^ 

3_{l-[(2-cyanophenyl)sulfonyl]-lH4ndazol-5-^^^ 

N^yclopropyl-3-fluoro-4-methyl-5-[l-(2-thienylsulfonyl)-lH-indazol-5- 
yl]benzamide; 

N-cyclopropyl-3-fluoro^-methyl-5^1-(3^^ 
15 yl]benzamide; 

N-cyclopropyl-3-fluoro^-methyl-5-{H(^^ 
yl}benzamide; 

N-cyclopropyl-3-fluoro^-methyl-5-[l-(propylsulfonyl)-lH-indazol-5-yl]benzaOT 
N-cyclopropyl-3-fluoro^-me^^ 
20 3-[l-(butylsulfonyl)-lH-indazol-5-yl]-^ 

N-cyclopropyl-3-[l-(cyclopropylsulfonyl)-lH-indazol-5-yl]-5-fluoro-4- 

methylbenzamide; 

3- { l-[(5-chloro-2-thienyl)sulfonyl]-lH-indazol-5-yl }-N-cyclopropyl-5-fluoro-4- 
methylbenzamide; 

25 N-cyclopropylO-{H(3,5-dime^^ 

4- methylbenzamide; 

N-cyclopropyl04Hethylsulfonyl)-lH4nd^ 

3-{H(2^hlorophenyl)sulfonyl]-lH-ind^ 

benzamide; 

30 N -cyclopropyl-3-fluoro^-methyl-5-{ l-[(2-methylphenyl)sulfonyl]-lH-indazol-5- 
yljbenzamide; 

N-cyclopropyl-3-fluoro^-met^ 

N-cyclopropyl-3-{l-[(2,5-difluorophenyl)sulfony]]-lH4ndazol-5-yl}-5-fluorc^ 
methyl benzamide; 

35 N -cyclopropyl-3-fluoro-5-{ l-[(2-fluorophenyl)sulfonyl]-lH-indazol-5-yl}-4- 
methylbenzamide; 

N-cyclopropyl-34Hcyclopropylmethyl)-m and 

N-cyclopropyl-3-fluoro^-me^ 

yl]benzamide. 

40 As used herein, the term "alkyl" refers to straight or branched hydrocarbon 

chains containing the specified number of carbon atoms. For example, Cj^alkyl 
means a straight or branched alkyl containing at least 1, and at most 6, carbon atoms. 
Examples of "alkyl" as used herein include, but are not limited to, methyl, ethyl, n- 
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propyl, n-butyl, n-pentyl, isobutyl, isopropyl and t-butyl. A Ci^alkyl group is 
preferred, for example methyl, ethyl, isopropyl or t-butyl. The said alkyl groups may 
be optionally substituted with one or more fluorine atoms for example, 
trifluoromethyl. 

5 As used herein, the term "alkenyl" refers to straight or branched hydrocarbon 

chains containing the specified number of carbon atoms and containing at least one 
double bond. For example, C2-6 alken y 1 means a straight or branched alkenyl 
containing at least 2, and at most 6, carbon atoms and containing at least one double 
bond. Examples of "alkenyl" as used herein include, but are not limited to ethenyl, 2- 

10 propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3- 
methylbut-2-enyl, 3-hexenyl and l,l-dimethylbut-2-enyl. 

As used herein, the term "alkoxy" refers to a straight or branched chain alkoxy 
group, for example, methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy, 2- 
methylprop-l-oxy, 2-methylprop-2-oxy, pentoxy, or hexyloxy. A C^alkoxy group 

15 is preferred, for example methoxy or ethoxy. 

As used herein, the term "cycloalkyl" refers to a non-aromatic hydrocarbon 
ring containing the specified number of carbon atoms which may optionally contain 
up to one double bond. For example, C3_7cycloalkyl means a non-aromatic ring 
containing at least three, and at most seven, ring carbon atoms. Examples of 

20 "cycloalkyl" as used herein include, but are not limited to, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl. A C3_6cycloalkyl group is preferred, for 
example, cyclopropyl, cyclopentyl or cyclohexyl. 

As used herein, the terms "heteroaryl ring" and "heteroaryl", unless otherwise 
defined, refer to a monocyclic 5- to 7-membered unsaturated hydrocarbon ring 

25 containing at least one heteroatom independently selected from oxygen, nitrogen and 
sulfur. Preferably, the heteroaryl ring has five or six ring atoms. Examples of 
heteroaryl rings include, but are not limited to, furyl, thienyl, pyrrolyl, oxazolyl, 
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, triazolyl, 
tetrazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl. The 

30 said ring may be optionally substituted by one or more substituents independently 
selected from Cj_6alkyl and oxy. 

As used herein, the terms "heterocyclic ring" or "heterocyclyl", unless 
otherwise defined refer to a monocyclic 3- to 7-membered saturated hydrocarbon ring 
containing at least one heteroatom independently selected from oxygen, nitrogen and 

35 sulfur. Preferably, the heterocyclyl ring has five or six ring atoms. Examples of 
heterocyclyl groups include, but are not limited to, pyrrolidinyl, imidazolidinyl, 
pyrazolidinyl, piperidyl, piperazinyl, morpholino, tetrahydropyranyl, 
tetrahydrofuranyl, and thiomorpholino. The said ring may be optionally substituted by 
one or more substituents independently selected from Ci_6alkyl and oxy. 

40 As used herein, the terms "halogen" or "halo" refer to the elements fluorine, 

chlorine, bromine and iodine. Preferred halogens are fluorine, chlorine and bromine. 
A particularly preferred halogen is fluorine or chlorine. 
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As used herein, the term "solvate" refers to a complex of variable 
stoichiometry formed by a solute (in this invention, a compound of formula (I) or a 
salt thereof) and a solvent. Such solvents for the purpose of the invention may not 
interfere with the biological activity of the solute. Examples of suitable solvents 
5 include water, methanol, ethanol and acetic acid. Preferably the solvent used is a 
pharmaceutical^ acceptable solvent. Examples of suitable pharmaceutical^ 
acceptable solvents include water, ethanol and acetic acid. All such solvates are 
included within the scope of the present invention. 

Certain compounds of formula (I) may exist in stereoisomers forms (e.g. they 

10 may contain one or more asymmetric carbon atoms or may exhibit cis-trans 

isomerism). The individual stereoisomers (enantiomers and diastereomers) and 
mixtures of these are included within the scope of the present invention. The present 
invention also covers the individual isomers of the compounds represented by formula 
(I) as mixtures with isomers thereof in which one or more chiral centres are inverted. 

15 Likewise, it is understood that compounds of formula (I) may exist in tautomeric 
forms other than that shown in the formula and these are also included within the 
scope of the present invention. 

Salts of the compounds of the present invention are also encompassed within 
the scope of the invention and may, for example, comprise acid addition salts resulting 

20 from reaction of an acid with a basic nitrogen atom present in a compound of formula 
(I). 

Salts encompassed within the term "pharmaceutically acceptable salts" refer to 
non-toxic salts of the compounds of this invention. Representative salts include the 
following salts: Acetate, Benzenesulfonate, Benzoate, Bicarbonate, Bisulphate, 

25 Bitartrate, Borate, Bromide, Calcium Edetate, Camsylate, Carbonate, Chloride, 

Clavulanate, Citrate, Dihydrochloride, Edetate, Edisylate, Estolate, Esylate, Fumarate, 
Gluceptate, Gluconate, Glutamate, Glycollylarsanilate, Hexylresorcinate, 
Hydrabamine, Hydrobromide, Hydrochloride, Hydroxynaphthoate, Iodide, Isethionate, 
Lactate, Lactobionate, Laurate, Malate, Maleate, Mandelate, Mesylate, 

30 Methylbromide, Methylnitrate, Methylsulphate, Monopotassium Maleate, Mucate, 
Napsylate, Nitrate, N-methylglucamine, Oxalate, Pamoate (Embonate), Palmitate, 
Pantothenate, Phosphate/diphosphate, Polygalacturonate, Potassium, Salicylate, 
Sodium, Stearate, Subacetate, Succinate, Tannate, Tartrate, Teoclate, Tosylate, 
Triethiodide, Trimethylammonium and Valerate. Other salts which are not 

3 5 pharmaceutically acceptable may be useful in the preparation of compounds of this 
invention and these form a further aspect of the invention. 

The compounds of this invention may be made by a variety of methods, 
including standard chemistry. Any previously defined variable will continue to have 
the previously defined meaning unless otherwise indicated. Illustrative general 

40 synthetic methods are set out below and then specific compounds of the invention are 
prepared in the working Examples. 

A compound of formula (I) may be prepared by reacting a compound of 

formula (II) 
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in which A is as hereinbefore defined and Z 1 is halogen, in particular bromine, 
5 with a compound of formula (IIIA) or (fflB) 





in which R 1 , R 2 , X and Y are as hereinbefore defined, 

in the presence of a catalyst, for example tetrakis(triphenylphosphine)palladium. 

A compound of formula (IIIA) may be prepared by, for example, reacting a 
15 compound of formula (IV) 




(IV) 

in which R 1 , R 2 , X and Y are as hereinbefore defined and Z 2 is halogen, in particular 
iodine, 
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with bis(pinnacolato)diboron, [l,l'-bis(diphenylphosphino)feirocene] 
dichloropalladium (H) complex (PdCl 2 (ppdf)) and potassium acetate in a solvent such 
asDMF. 

A compound of formula (IEDB) may be prepared by, for example, reacting a 
5 compound of formula (TV) as hereinbefore defined, with n-butyl lithium and 
triisopropyl borate in a solvent such as THF. 

When R 2 is -NH-CO-R 6 , a compound of formula (IV) may be prepared by 
reacting an amine of formula (V) 




in which R 1 , X, Y and Z 2 are as hereinbefore defined, 
with an acid compound of formula (VI) 

15 R6C0 2 H 

(VI) 

in which R 6 is as hereinbefore defined, 
under amide forming conditions. 

Suitable amide forming conditions are well known in the art and include 
20 adding a base such as DBPEA to a mixture of the amine of formula (V), the acid of 
formula (VI), and HATU in a solvent such as DMF. 

Alternatively, when R 2 is -CO-NH-(CH 2 ) q -R 7 , a compound of formula (IV) 
may readily be prepared from a corresponding acid compound of formula (VH) 



Z 2 




^ (VH) 
in which R 1 , X, Y and Z 2 are as hereinbefore defined, 

by converting the acid to an activated form of the acid, for example the acid chloride, 
by treatment with, for example, thionyl chloride, and then reacting the activated acid 
30 thus formed with an amine compound of formula (VIII) 



R7-(CH 2 ) q -NH 2 



(VIH) 
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in which R 7 is as hereinbefore defined, 
under amide forming conditions. 

Suitable amide forming conditions are well known in the art and include 
treating a solution of the acid of formula (VII), or the activated form thereof, in for 
5 example DMF, with an amine of formula (VIQ) in the presence of a base such as 
triethylamine. 

For example, one general method for preparing the compounds of formula (I) 
comprises the reaction set out in Scheme 1 below. 




10 Scheme 1 

Alternatively, a further general method comprises final stage modification of 
one compound of formula (I) into another compound of formula (I). Suitable 
functional group transformations for converting one compound of formula (I) into 
another compound of formula (I) are well known in the art and are described in, for 

15 instance, Comprehensive Heterocyclic Chemistry II, eds. A. R. Katritzky, C. W. Rees 
andE. F. V. Scriven (Pergamon Press,1996), Comprehensive Organic Functional 
Group Transformations, eds. A.R. Katritzky, O. Meth-Cohn and C.W. Rees (Elsevier 
Science Ltd., Oxford, 1995), Comprehensive Organic Chemistry, eds. D. Barton and 
W.D. Ollis (Pergamon Press, Oxford, 1979), and Comprehensive Organic 

20 Transformations, R.C. Larock (VCH Publishers Inc., New York, 1989). 

For example, one method for preparing the compounds of formula (I) 
comprises the reactions set out in Scheme 2 below. 
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Scheme 2 



For example, another method for preparing the compounds of formula (I) 
5 comprises the reactions set out in Scheme 3 below. 




Scheme 3 



10 



For example, another method for preparing the compounds of formula (I) 
comprises the reactions set out in Scheme 4 below. 
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5 



For example, another method for preparing the compounds of formula (I) 
comprises the reactions set out in Scheme 5 below. 
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For example, another method for preparing the compounds of formula (I) 
5 comprises the reactions set out in Scheme 6 below. 




Scheme 6 
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For example, another method for preparing the compounds of formula (I) 
comprises the reactions set out in Scheme 7 below. 



WO 2004/010995 



17 



PCT/GB2003/003316 




NaSR/THF 
^ 


R 


q Oxonc/McCN 






*> 






Br 




Br 




NaOBuVTHF 
-< 



V Me,Si(CH,),pCH,Ci 




0=S=0 KOAc/A^O/CHC^ 
-< 



N IS-crown-e/BuHDNO 



Suzuki Reaction 




HCl/MeOH 



X= H, F 



Scheme 7 




Fe/NH 4 Cl/Toluene 
or 

SnCyEtOH 




For example, another method for preparing the compounds of formula (J) 
comprises the reactions set out in Scheme 8 below. 




NaH/DMF 



R-OMsorR-Hal 



X = H,F 




Scheme 8 



10 



Those skilled in the art will appreciate that in the preparation of the 
compounds of the invention it may be necessary and/or desirable to protect one or 
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more sensitive groups in the molecule to prevent undesirable side reactions. Suitable 
protecting groups for use according to the present invention are well known to those 
skilled in the art and may be used in a conventional manner. See, for example, 
"Protective groups in organic synthesis" by T.W. Greene and P.G.M. Wuts (John 
5 Wiley & sons 1991) or "Protecting Groups" by P J. Kocienski (Georg Thieme Verlag 
1994). Examples of suitable amino protecting groups include acyl type protecting 
groups (e.g. formyl, trifluoroacetyl, acetyl), aromatic urethane type protecting groups 
(e.g. benzyloxycarbonyl (Cbz) and substituted Cbz), aliphatic urethane protecting 
groups (e.g. 9-fluorenylmethoxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc), 
, 10 isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl type protecting groups (e.g. 
benzyl, trityl, chlorotrityl). Examples of suitable oxygen protecting groups may 
include for example alky silyl groups, such as trimethylsilyl or tert-butyldimethylsilyl; 
alkyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as acetate. 
Whilst it is possible for the compounds of the present invention to be 
15 administered as the new chemical, the compounds of formula (I) are conveniently 

administered in the form of pharmaceutical compositions. Thus, in another aspect of 
the invention, we provide a pharmaceutical composition comprising a compound of 
formula (I), in admixture with one or more pharmaceutical^ acceptable carriers, 
diluents or excipients. 

20 The compounds of formula (I) may be formulated for administration in any 

suitable manner. They may, for example, be formulated for topical administration or 
administration by inhalation or, more preferably, for oral, transdermal or parenteral 
administration. The pharmaceutical composition may be in a form such that it can 
effect controlled release of the compounds of formula (I). A particularly preferred 

25 method of administration, and corresponding formulation, is oral administration. 

For oral administration, the pharmaceutical composition may take the form of, 
and be administered as, for example, tablets (including sub-lingual tablets) and 
capsules (each including timed release and sustained release formulations), pills, 
powders, granules, elixirs, tinctures, emulsions, solutions, syrups or suspensions 

30 prepared by conventional means with acceptable excipients. 

For instance, for oral administration in the form of a tablet or capsule, the 
active drug component can be combined with an oral, non-toxic pharmaceutically 
acceptable inert carrier such as ethanol, glycerol, water and the like. Powders are 
prepared by comminuting the compound to a suitable fine size and mixing with a 

35 similarly comminuted pharmaceutical carrier such as an edible carbohydrate, as, for 
example, starch or mannitol. Flavoring, preservative, dispersing and coloring agent 
can also be present. 

Capsules can be made by preparing a powder mixture as described above, and 
filling formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, 
40 magnesium stearate, calcium stearate or solid polyethylene glycol can be added to the 
powder mixture before the filling operation. A disintegrating or solubilizing agent 
such as agar-agar, calcium carbonate or sodium carbonate can also be added to 
improve the availability of the medicament when the capsule is ingested. 
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Moreover, when desired or necessary, suitable binders, lubricants, 
disintegrating agents and coloring agents can also be incorporated into the mixture. 
Suitable binders include starch, gelatin, natural sugars such as glucose or beta-lactose, 
corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium 
5 alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants 
used in these dosage forms include sodium oleate, sodium stearate, magnesium 
stearate, sodium benzoate, sodium acetate, sodium chloride and the like. 
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, 
xanthan gum and the like. Tablets are formulated, for example, by preparing a powder 

10 mixture, granulating or slugging, adding a lubricant and disintegrant and pressing into 
tablets. A powder mixture is prepared by mixing the compound, suitably 
comminuted, with a diluent or base as described above, and optionally, with a binder 
such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl pyrrolidone, a 
solution retardant such as paraffin, a resorption accelerator such as a quaternary salt 

15 and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The 
powder mixture can be granulated by wetting with a binder such as syrup, starch 
paste, acadia mucilage or solutions of cellulosic or polymeric materials and forcing 
through a screen. As an alternative to granulating, the powder mixture can be run 
through the tablet machine and the result is imperfectly formed slugs broken into 

20 granules. The granules can be lubricated to prevent sticking to the tablet forming dies 
by means of the addition of stearic acid, a stearate salt, talc or mineral oil. The 
lubricated mixture is then compressed into tablets. The compounds of the present 
invention can also be combined with free flowing inert carrier and compressed into 
tablets directly without going through the granulating or slugging steps. A clear or 

25 opaque protective coating consisting of a sealing coat of shellac, a coating of sugar or 
polymeric material and a polish coating of wax can be provided. Dyestuffs can be 
added to these coatings to distinguish different unit dosages. 

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit 
form so that a given quantity contains a predetermined amount of the compound. 

30 Syrups can be prepared by dissolving the compound in a suitably flavored aqueous 
solution, while elixirs are prepared through the use of a non-toxic alcoholic vehicle. 
Suspensions can be formulated by dispersing the compound in a non-toxic vehicle. 
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and polyoxy 
ethylene sorbitol ethers, preservatives, flavor additives such as peppermint oil or 

35 saccharin, and the like can also be added. 

Where appropriate, dosage unit formulations for oral administration can be 
microencapsulated. The formulation can also be prepared to prolong or sustain the 
release as for example by coating or embedding particulate material in polymers, wax 
or the like. 

40 The compounds of the present invention can also be administered in the form 

of liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of 
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 
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The compounds of the present invention can also be administered in the form 
of liposome emulsion delivery systems, such as small unilamellar vesicles, large 
unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a 
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 
5 Compounds of the present invention may also be delivered by the use of 

monoclonal antibodies as individual carriers to which the compound molecules are 
coupled. The compounds of the present invention may also be coupled with soluble 
polymers as targetable drug carriers. Such polymers can include 
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol, 

10 polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted with 
palmitoyl residues. Furthermore, the compounds of the present invention may be 
coupled to a class of biodegradable polymers useful in achieving controlled release of 
a drug, for example, polylactic acid, polepsilon caprolactone, polyhydroxy butyric 
acid, polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross- 

15 linked or amphipathic block copolymers of hydrogels. 

The present invention includes pharmaceutical compositions containing 0.1 to 
99.5%, more particularly, 0.5 to 90% of a compound of the formula (I) in combination 
with a pharmaceutical^ acceptable carrier. 

Likewise, the composition may also be administered in nasal, ophthalmic, otic, 

20 rectal, topical, intravenous (both bolus and infusion), intraperitoneal, intraarticular, 
subcutaneous or intramuscular, inhalation or insufflation form, all using forms well 
known to those of ordinary skill in the pharmaceutical arts. 

For transdermal administration, the pharmaceutical composition may be given 
in the form of a transdermal patch, such as a transdermal iontophoretic patch. 

25 For parenteral administration, the pharmaceutical composition may be given as 

an injection or a continuous infusion (e.g. intravenously, intravascularly or 
subcutaneously). The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles and may contain fonnulatory agents such as 
suspending, stabilizing and/or dispersing agents. For administration by injection these 

30 may take the form of a unit dose presentation or as a multidose presentation preferably 
with an added preservative. Alternatively for parenteral administration the active 
ingredient may be in powder fonn for reconstitution with a suitable vehicle. 

The compounds of the invention may also be formulated as a depot 
preparation. Such long acting formulations may be administered by implantation (for 

35 example subcutaneously or intramuscularly) or by intramuscular injection. Thus, for 
example, the compounds of the invention may be formulated with suitable polymeric 
or hydrophobic materials (for example as an emulsion in an acceptable oil) or ion 
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly 
soluble salt. 

40 Alternatively the composition may be formulated for topical application, for 

example in the form of ointments, creams, lotions, eye ointments, eye drops, ear 
drops, mouthwash, impregnated dressings and sutures and aerosols, and may contain 
appropriate conventional additives, including, for example, preservatives, solvents to 
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assist drag penetration, and emollients in ointments and creams. Such topical 
formulations may also contain compatible conventional carriers, for example cream or 
ointment bases, and ethanol or oleyl alcohol for lotions. Such carriers may constitute 
from about 1% to about 98% by weight of the formulation; more usually they will 
5 constitute up to about 80% by weight of the formulation. 

For administration by inhalation the compounds according to the invention are 
conveniently delivered in the form of an aerosol spray presentation from pressurized 
packs or a nebulizer, with the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, 

10 tetrafluoroethane, heptafluoropropane, carbon dioxide or other suitable gas. In the 
case of a pressurized aerosol the dosage unit may be determined by providing a valve 
to deliver a metered amount. Capsules and cartridges of e.g. gelatin for use in an 
inhaler or insufflator may be formulated containing a powder mix of a compound of 
the invention and a suitable powder base such as lactose or starch. 

15 The pharmaceutical compositions generally are administered in an amount 

effective for treatment or prophylaxis of a specific condition or conditions. Initial dosing 
in human is accompanied by clinical monitoring of symptoms, such symptoms for the 
selected condition. In general, the compositions are administered in an amount of active 
agent of at least about 100 Jig/kg body weight. In most cases they will be administered in 

20 one or more doses in an amount not in excess of about 20 mg/kg body weight per day. 
Preferably, in most cases, dose is from about 100 fig/kg to about 5 mg/kg body weight, 
daily. For administration particularly to mammals, and particularly humans, it is 
expected that the daily dosage level of the active agent will be from 0. 1 mg/kg to 10 
mg/kg and typically around 1 mg/kg. It will be appreciated that optimum dosage will be 

25 determined by standard methods for each treatment modality and indication, taking into 
account the indication, its severity, route of administration, complicating conditions and 
the like. The physician in any event will determine the actual dosage which will be 
most suitable for an individual and will vary with the age, weight and response of the 
particular individual. The effectiveness of a selected actual dose can readily be 

30 determined, for example, by measuring clinical symptoms or standard anti-inflammatory 
indicia after administration of the selected dose. The above dosages are exemplary of 
the average case. There can, of course, be individual instances where higher or lower 
dosage ranges are merited, and such are within the scope of this invention. For 
conditions or disease states as are treated by the present invention, maintaining 

35 consistent daily levels in a subject over an extended period of time, e.g., in a 
maintenance regime, can be particularly beneficial. 

In another aspect, the present invention provides a compound of formula (I) 
for use in therapy. 

The compounds of the present invention are generally inhibitors of the 

40 serine/threonine kinase p38 and are therefore also inhibitors of cytokine production 
which is mediated by p38 kinase. Within the meaning of the term "inhibitors of the 
serine/threonine kinase p38" are included those compounds that interfere with the 
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ability of p38 to transfer a phosphate group from ATP to a protein substrate according 
to the assay described below. 

It will be appreciated that the compounds of the invention may be selective for 
one or more of the isofonns of p38, for example p38a, p38p, p38y and/or p386. In 
5 one embodiment, the compounds of the invention selectively inhibit the p38a isoform. 
In another embodiment, the compounds of the invention selectively inhibit the p38{3 
isoform. In a further embodiment, the compounds of the invention selectively inhibit 
the p38a and p38p isofonns. Assays for determining the selectivity of compounds for 
the p38 isoforms are described in, for example, WO 99/61426, WO 00/71535 and WO 
10 02/46158. 

It is known that p38 kinase activity can be elevated (locally or throughout the 
body), p38 kinase can be incorrectly temporally active or expressed, p38 kinase can be 
expressed or active in an inappropriate location, p38 kinase can be constitutively 
expressed, or p38 kinase expression can be erratic; similarly, cytokine production 

15 mediated by p38 kinase activity can be occurring at inappropriate times, inappropriate 
locations, or it can occur at detrimentally high levels. 

Accordingly, the present invention provides a method for the treatment of a 
condition or disease state mediated by p38 kinase activity, or mediated by cytokines 
produced by the activity of p38 kinase, in a subject which comprises administering to 

20 said subject a therapeutically effective amount of a compound of formula (I). The 

compound may be administered as a single or polymorphic crystalline form or forms, 
an amorphous form, a single enantiomer, a racemic mixture, a single stereoisomer, a 
mixture of stereoisomers, a single diastereoisomer or a mixture of diastereoisomers. 
The present invention also provides a method of inhibiting cytokine 

25 production which is mediated by p38 kinase activity in a subject, e.g. a human, which 
comprises administering to said subject in need of cytokine production inhibition a 
therapeutic, or cytokine-inhibiting, amount of a compound of the present invention. 
The compound may be administered as a single or polymorphic crystalline form or 
forms, an amorphous form, a single enantiomer, a racemic mixture, a single 

30 stereoisomer, a mixture of stereoisomers, a single diastereoisomer or a mixture of 
diastereoisomers. 

The present invention treats these conditions by providing a therapeutically 
effective amount of a compound of this invention. By "therapeutically effective 
amount" is meant a symptom-alleviating or symptom-reducing amount, a cytokine- 

35 reducing amount, a cytokine-inhibiting amount, a kinase-regulating amount and/or a 
kinase-inhibiting amount of a compound. Such amounts can be readily determined by 
standard methods, such as by measuring cytokine levels or observing alleviation of 
clinical symptoms. For example, the clinician can monitor accepted measurement 
scores for anti-inflammatory treatments. 

40 The compounds of the present invention can be administered to any subject in 

need of inhibition or regulation of p38 kinase or in need of inhibition or regulation of 
p38 mediated cytokine production. In particular, the compounds may be administered 
to mammals. Such mammals can include, for example, horses, cows, sheep, pigs, 
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mice, dogs, cats, primates such as chimpanzees, gorillas, rhesus monkeys, and, most 
preferably, humans. 

Thus, the present invention provides methods of treating or reducing 
symptoms in a human or animal subject suffering from, for example, rheumatoid 
5 arthritis, osteoarthritis, asthma, psoriasis, eczema, allergic rhinitis, allergic 

conjunctivitis, adult respiratory distress syndrome, chronic pulmonary inflammation, 
chronic obstructive pulmonary disease, chronic heart failure, silicosis, endotoxemia, 
toxic shock syndrome, inflammatory bowel disease, tuberculosis, atherosclerosis, 
neurodegenerative disease, Alzheimer's disease, Parkinson's disease, Huntington's 

10 disease, amyotrophic lateral sclerosis, epilepsy, multiple sclerosis, aneurism, stroke, 
irritable bowel syndrome, muscle degeneration, bone resorption diseases, 
osteoporosis, diabetes, reperfusion injury, graft vs. host reaction, allograft rejections, 
sepsis, systemic cachexia, cachexia secondary to infection or malignancy, cachexia 
secondary to aquired immune deficiency syndrome (AIDS), malaria, leprosy, 

15 infectious arthritis, leishmaniasis, Lyme disease, glomerulonephritis, gout, psoriatic 
arthritis, Reiter's syndrome, traumatic arthritis, rubella arthritis, Crohn's disease, 
ulcerative colitis, acute synovitis, gouty arthritis, spondylitis, and non articular 
inflammatory conditions, for example, herniated/ruptured/prolapsed intervertebral 
disk syndrome, bursitis, tendonitis, tenosynovitis, fibromyalgic syndrome and other 

20 inflammatory conditions associated with ligamentous sprain and regional 

musculoskeletal strain, pain, for example that associated with inflammation and/or 
trauma, osteopetrosis, restenosis, thrombosis, angiogenesis, cancer including breast 
cancer, colon cancer, lung cancer or prostatic cancer, which comprises administering 
to said subject a therapeutically effective amount of a compound of formula (I). 

25 A further aspect of the invention provides a method of treatment of a human or 

animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic 
pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart 
failure, systemic cachexia, glomerulonephritis, Crohn's disease, neurodegenerative 
disease, Alzheimer's disease, Parkinson's disease, epilepsy and cancer including 

30 breast cancer, colon cancer, lung cancer and prostatic cancer, which comprises 

administering to said subject a therapeutically effective amount of a compound of 
formula (I). 

A further aspect of the invention provides a method of treatment of a human or 
animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic 
35 pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart 

failure, systemic cachexia, glomerulonephritis, Crohn's disease and cancer including 
breast cancer, colon cancer, lung cancer and prostatic cancer, which comprises 
administering to said subject a therapeutically effective amount of a compound of 
formula (I). 

40 A further aspect of the invention provides a method of treatment of a human or 

animal subject suffering from rheumatoid arthritis, asthma, chronic pulmonary 
inflammation, chronic obstructive pulmonary disease, neurodegenerative disease, 
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Alzheimer's disease, Parkinson's disease and epilepsy which comprises administering 
to said subject a therapeutically effective amount of a compound of formula (I). 

A further aspect of the invention provides a method of treatment of a human or 
animal subject suffering from any type of pain including chronic pain, rapid onset of 
5 analgesis, neuromuscular pain, headache, cancer pain, acute and chronic inflammatory 
pain associated with osteoarthritis and rheumatoid arthritis, post operative 
inflammatory pain, neuropathic pain, diabetic neuropathy, trigeminal neuralgia, post- 
hepatic neuralgia, inflammatory neuropathies and migraine pain which comprises 
administering to said subject a therapeutically effective amount of a compound of 

10 formula (I) or a pharmaceutically acceptable salt or solvate thereof. 

The compounds of formula (I) may be employed alone or in combination with 
other therapeutic agents for the treatment of the above-mentioned conditions. In 
particular, in rheumatoid arthritis therapy, combination with other chemotherapeutic 
or antibody agents is envisaged. Combination therapies according to the present 

15 invention thus comprise the administration of at least one compound of formula CO 
and at least one other pharmaceutically active agent. The compound(s) of formula (I) 
and the other pharmaceutically active agent(s) may be administered together or 
separately and, when administered separately, this may occur separately or 
sequentially in any order. The amounts of the compound(s) of formula (I) and the 

20 other pharmaceutically active agent(s) and the relative timings of administration will 
be selected in order to achieve the desired combined therapeutic effect. Examples of 
other pharmaceutically active agents which may be employed in combination with 
compounds of foimula (I) for rheumatoid arthritis therapy include: 
immunosuppresants such as amtolmetin guacil, mizoribine and rimexolone; anti- 

25 TNFa agents such as etanercept, infliximab, diacerein; tyrosine kinase inhibitors such 
as leflunomide; kallikrein antagonists such as subreum; interleukin 11 agonists such 
as oprelvekin; interferon beta 1 agonists; hyaluronic acid agonists such as NRD-101 
(Aventis); interleukin 1 receptor antagonists such as anakinra; CD8 antagonists such 
as amiprilose hydrochloride; beta amyloid precursor protein antagonists such as 

30 reumacon; matrix metalloprotease inhibitors such as cipemastat and other disease 
modifying anti-rheumatic drugs (DMARDs) such as methotrexate, sulphasalazine, 
cyclosporin A, hydroxychoroquine, auranofin, aurothioglucose, gold sodium 
thiomalate and penicillamine. 
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Examples 

The following Examples are illustrative embodiments of the invention, not 
limiting the scope of the invention in any way. Reagents are commercially available 
5 or are prepared according to procedures in the literature. 

LCMS was conducted on a column (3.3cm x 4.6mm ID, 3um ABZ+PLUS), at 
a Flow Rate of 3ml/min, Injection Volume of 5/xl, at room temperature and UV 
Detection Range at 215 to 330nm. 

2-ChIoroisonicotinic acid, 3-cyanobenzenesulfonyl chloride, 
10 3,4-difluorobenzenesulfonyl chloride, 2,3-dihydro-l-benzofuran-5-sulfonyl chloride 
and 5-isoxazol-3-ylthiophene-2-sulfonyl chloride may be purchased from Maybridge 
Chemicals. 

34odo-4-methylaniline, 3-fluorobenzenesulfonyl chloride and 
4-(trifluoromethyl)benzenesulfonyl chloride may be purchased from Avocado. 
15 3-Methoxyphenylsulfonyl chloride may be purchased from Lancaster. 

4- Acetylphenylsulfonyl chloride may be purchased from Acros. 

5- Bromoindazole may be prepared by the procedure described in Chem Ber, 
1922,55,1141. 

643romo-3-piperidin-4-yl-l,2-benzisoxazole may be prepared by the 
20 procedure described in W097/49698. 

6- Bromo-3-rnethyl-l,2-benzisoxazole and 5 -bromo-3-methyl- 1 ,2- 
benzisoxazole may be prepared according to the procedures described in Indian J 
Chem Sect B, 1977, 15B, 1058-1063. 

Methyl 4-[(chlorosulfonyl)methyl]benzoate may be prepared by the procedure 
25 described in Rec Trav Chim Pays-Bas, 1957, 76, 129. 

Intermediate 1: 6-Bromo-3-bromomethvl-l,2-benzisoxazole 




Br 



A mixture of 6-bromo-3-methyl-l,2-benzisoxazole (675mg), N-bromosuccinimide 
30 (642mg) and l,r-azobis(cyclohexanecarbonitrile) (90mg) in carbon tetrachloride 

(7ml) was irradiated using a 300W lamp at reflux under nitrogen for 40h. On cooling 
the precipitate was removed by filtration, the solvent was evaporated and the residue 
was purified by flash chromatography on a silica column (4cm diam) eluting with a 
cyclohexane-ethyl acetate gradient (49:1 to 24:1) to give the title compound as a pale 
35 yellow solid (350mg). 

LC-MS: Rt 3.67min. 
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Intermediate 2: 2-rf6>BromO'l,2-benzisoxazol-3-vl)methvnamino-13- 
propanediol 




Br 



10 



15 



20 



25 



A solution of 6-bromo-3-bromomethyl-l,2-benzisoxazole (Intermediate 1, 130mg), 
serinol (50mg) and DIPEA (0.05ml) in DMF (0.2ml) was stirred at 60° under nitrogen 
for 3h. The mixture was partitioned between water and ethyl acetate and the organic 
layer was washed with water and brine, dried through a hydrophobic filter and 
concentrated. The residue was purified on a Varian Bond Elut SPE cartridge (silica, 
2g) eluting with dichloromethane followed by dichloromethane-methanol (9:1) to give 
the title compound as a yellow gum (33mg). 

LC-MS: Rt 1.75min, MH+ 301,303. 

Intermediate 3: tert-Butvl 5-bromo-lH-indazole-l-carboxvlate 



A stirred ice-cold suspension of 5-bromoindazole (2g, 10.2mmol), 4- 
(dimethylamino)pyridine (250mg, 2.0mmol) and triethylamine (1.55ml, 11.2mmol) in 
acetonitrile (50ml) was treated with a solution of di-tert-butyl dicarbonate (2.8ml, 
12.2mmol) in acetonitrile (20ml) over 15 min such that the temperature remained 
under 5°. The reaction mixture was warmed to room temp then stirred for 1 8h* The 
solvent was evaporated and the residue was purified by column chromatography on 
silica (lOOg ) eluting with cyclohexane:ethyl acetate (15:1) to give the title compound 
(2.27g, 7.7mmol). 



NMR: 5H[CDC1 3 ] 8.10 (1H, s), 8.07 (1H, d), 7.86 (1H, d), 7.60 (1H, dd), 1.71 (9H, 
s). 
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LCMS: Rt 3.55min. 

Intermediate 4r 4-Methvl-3-(4,4.5,5-tetramethvI-ri3,21dioxaborolan-2- 
vDbenzoic acid 




3-Iodo-4-methylbenzoic acid (lOg, 38.16mmol), bis(pinnacolato)diboron (14.5g, 
57.24mmol), potassium acetate (18.73g, 190.8ramol) andPdCl 2 dppf (3.12g, 3.8mmol) 
in DMF (200ml) were heated at 80°C for 21hrs. The solvent was evaporated from the 
cooled reaction under vacuum, the residue dissolved in ethyl acetate (300ml) and 

10 hydrochloric acid (2N, 300ml) and filtered through celite. The organic phase was 
separated and the aqueous extracted with ethyl acetate (2 x 300ml). The combined 
organic extracts were washed with brine (500ml) and dried (magnesium sulphate). 
The solvent was evaporated under vacuum and the residue was absorbed onto silica 
and applied to a silica column. This was eluted with cyclohexane / ethyl acetate (5:1). 

15 to give the title compound. 

NMR: 5H [d6-DMSO] 12.83,(1H, b), 8.23,(1H, d), 7.89,(1H, dd), 7.29,(1H, d), 
2.51,(311, s), L30,(12H, s). 
LCMS: Rt 3.65min. 

20 

Intermediate 5: A r -Cvclopropvl-4-methvl-3-(4.4 % 5,5-tetramethvl"l <t 3 < ,2- 
dioxaboroIan-2-vDbenzanude 




Intermediate 4 (lOg) was dissolved in DMF (100ml). To this was added 
25 cyclopropylamine (2.2g) DIPEA (15ml) and HATU (14g). The mixture was stirred 
for 3 hours at room temp. The solvent was removed under vacuum and the residue 
was partitioned between ethyl acetate (400ml) and saturated sodium bicarbonate 
solution (400ml). The organic layer was dried over magnesium sulphate, filtered and 
concentrated under vacuum to give a pink solid. The product was purified using 
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10 



15 



20 



Biotage chromatography on silica eluting with 50:50 ethylacetate/cyclohexane to give 
the title compound as a white solid. 

NMR: 8H [d6-DMSO] 8.42 (1H, d), 8.06 (1H, d), 7.77 (1H, dd), 7.23 (1H, d), 2.85 
(1H, m), 2.47 (3H, s), 1.32 (12H, s), 0.67 (2H, m), 0.56 (2H, m). 
LCMS: Rt 3.29min, MH+ 302. 

Intermediate 6; 3-Iodo-4-methvIbenzovl chloride 



Thionyl chloride (8.2ml) was added to a mixture of 3-iodo-4-methylbenzoic acid 
(18.5g) in chloroform (100ml) and heated at 61°C for 16 hours. The solvent was 
removed under vacuum and excess thionyl chloride removed by azeotroping with 
toluene (3x30ml). The title compound was formed as a beige solid (19.5g) and used 
in subsequent reactions without further purification. 

NMR: 8H [d6-DMSO] 8.31 (1H, d), 7.87 (1H, dd), 7.46 (1H, d), 2.43 (3H, s). 
Intermediate 7; 4-(3-Nitrophenvl)morpholine 



3-Fluoronitrobenzene (lOg) was added to a solution of morpholine (34ml) in DMSO 
(120ml) and heated at 110°C for 60h. The reaction mixture was cooled and poured 
onto water (800ml). The precipitate was collected by filtration and the orange solid 
was dried under vacuum and used in subsequent reactions without further purification 



NMR: 6H [d6-DMSO] 7.68 (1H, dd), 7.62 (1H, dd), 7.49 (1H, t), 7.42 (1H, dd), 3.76 
(4H, dd), 3.24 (4H, dd). 

Intermediate 8: 3-(4-MorpholinvI)benzenamine 





(13.7g). 
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A flask containing 5% palladium on carbon (1.95g) was evacuated and refilled with 
hydrogen. 4-(3-Nitrophenyl)morpholine (Intermediate 7) (19.5g) was introduced into 
the flask as a solution in ethanol and DMF (1000ml, 4:1 v/v). The reaction was stirred 
at room temp until further uptake of hydrogen ceased (after approximately 7L). The 
5 reaction was then filtered through celite and solvent was removed under vacuum to 
give the title compound (12.6g) as a beige solid. 

NMR: 5H [d6-DMSO] 6.85 (1H, t), 6.12 (2H, m), 6.06 (1H, dd), 4.88 (2H, brs), 3.70 
(4H, apparent t), 2.98 (4H, apparent t). 
10 LCMS: Rt 1.08 min MH+179. 

Intermediate 9: 3-Iodo-4-methvl-jV-r3>(4-morpholinvl)phenvnbenzamide 




3-Iodo-4-methylbenzoyl chloride (Intermediate 6) (19.5g) was added portion-wise to a 
15 mixture of triethylamine (48ml) and 3-(4-morpholinyl)benzenamine (Intermediate 8) 
(12.6g) in DMF (150ml) and the mixture was heated at 80°C for 16h. The solvent 
was removed under vacuum and the residue was dissolved in chloroform (200ml). 
The organic layer was washed with water (2x100ml), 2M sodium hydroxide solution 
(100ml) and brine (100ml), dried over magnesium sulphate, filtered and concentrated 
20 under vacuum The resulting yellow solid was triturated with diethyl ether and 

collected by filtration to yield the title compound as an off-white solid (20.0g). The 
product was used in subsequent reactions without further purification. 



NMR: 5H [d6-DMSO] 10.10 (lH,s), 8.39 (1H, d), 7.90 (1H, dd), 7.49 (1H, d), 7.38 
25 (1H, t), 7.28 (1H, brd), 7.19 (1H, t), 6.71 (1H, dd), 3.75 (4H, apparent t), 3.10 (4H, 
apparent t), 2.44 (3H, s). 
LCMS: Rt 3.52 min MH + 423. 
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Intermediate 10: 4-Methyl-AT»>r3-(4--morphoIinvl)phenvl1-3-(4,4,5 <( 5-tetramethyl- 
ri,3j21-dioxaboro]an-2-vI)benzamide 




3 Jodo-4-methyl-AT-[3-(4-morpholinyl)phenyl]benzamide (Intermediate 9) (8.00g) 
5 triethylamine (7.9ml) and bis(pinacolato)diboron (4.13ml) were added to a solution of 
PdCl 2 dppf (770mg) in dioxane (100ml) and the mixture was heated at 80° under 
nitrogen for 3h. The reaction was cooled, the solvent was removed under vacuum and 
the residue was dissolved in dichloromethane (150ml). The solution was washed with 
water (100mlx3) and brine (100ml) dried (magnesium sulphate) and the solvent was 
10 removed under vacuum. The residue was purified by column chromatography on 

silica eluting with 30% ethyl acetate/cyclohexane to 50% ethyl acetate/cyclohexane to 
give the title compound as a white solid (4.05g). 

NMR: 5H [d6-DMSO] 10.11 (lH,s), 8.19 (1H, d), 7.93 (1H, dd), 7.40 (1H, brs), 7.33 
15 (1H, d), 7.28 (1H, brd), 7.19 (1H, t), 6.70 (1H, dd), 3.75 (4H, apparent t), 3.09 (4H, 
apparent t), 2.54 (3H, s), 1 .33 (12H, s). 
LCMS: Rt 3.65 min MH+423. 

Intermediate 11 ; 2-Chloro-N>(3-iodo-4-methvlphenvI)-isonicotinamide 




20 

2-Chloroisonicotinic acid (3.3g) HATU (8.75g) DIPEA (10.9ml) and 3-iodo-4- 
methylaniline (5.00g) in DMF (50ml) were heated under nitrogen for 16h. The 
reaction was cooled, the solvent was removed under vacuum and the residue was 
dissolved in dichloromethane (150ml). The solution was washed with water 
25 (3x 100ml) and brine (100ml) dried (magnesium sulphate) and the solvent was 
removed under vacuum. The residue was purified by column chromatography on 
silica eluting with ethyl acetate/cyclohexane (40:60) to give the title compound as a 
white solid (7.00g). 



WO 2004/010995 



31 



PCT/GB2003/003316 



NMR: 8H [d6- DMSO] 10.52 (1H, s), 8.62 (1H, d), 8.29 (1H, d), 7.99 (1H, b), 7.87 
(1H, dd), 7.70 (1H, dd), 7.34 (1H, d), 2.36 (3H, s). 
LCMS: Rt 3.59 min MHT373. 

5 Intermediate 12: N-f3-Iodo-4-methvlphenvlV2-pyrrolidin-l-vl-isonicotinamide 

A solution of N-(3-iodo^-methylphenyl)-2^hloro-isonicotinamide (Intermediate 11) 
(7.00g) in pyrrolidine (20ml) was heated at 80°C under nitrogen for 16h. Excess 
pyrrolidine was removed under vacuum and the residue was triturated with diethyl 
10 ether (20ml). The resulting solid was collected by filtration and dried under vacuum 
to give the title compound as a pale yellow solid (7.73g). 

NMR: 8H [d6-DMSO] 10.29 (1H, s), 8.29 (1H, d), 8.20 (1H, d), 7.71 (1H, dd), 7.72 
(1H, dd), 6.97 (1H, brd), 6.88 (1H, b), 3.45 (2H, apparent t), 3.09 (2H, m), 2.35 (3H, 
15 s), 1.98 (2H, m), 1.82 (2H, m). 
LCMS: Rt 2.77 min MH*408. 

Intermediate 13; iV-r4-Methvl-3-(4.4,5,5-tetramethvl41.3,21-dioxaborolan-2- 
vl)phenvn-2-(l-Pvrrolidinvl)»4-pvridinecarboxamide 




20 Bis(pinacolato)diborane (7.24g) was added to a mixture of N-(3-iodo-4- 

methylphenyl)-2-pyrrolidin-l-yl-isonicotinamide (Intermediate 12) (7.73g) potassium 
acetate (9.32g, 95mmol) and PdCl 2 dppf (770mg) in DMF (100ml and the reaction was 
heated at 80° under nitrogen for 16h. The reaction was cooled and the solvent was 
removed under vacuum. The residue was dissolved in chloroform (150ml), washed 

25 with water (3x 100ml) and brine (100ml), dried (magnesium sulphate) and the solvent 
was removed under vacuum. The residue was purified by column chromatography on 
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10 



15 



20 



25 



silica eluting with ethyl acetatexyclohexane (1:4) to (1:1) to give the title compound 
as a white solid (1 .5g). 

NMR: 5H (CDC1 3) 8.27 (1H, d), 7.99 (1H, dd), 7.76 (1H, b), 7.65 (1H, d), 6.20 (1H, 
d), 6.82 (1H, b), 6.77 (1H, b), 3.52 (4H, apparent t), 2.52 (3H, s), 2.25 (4H, m), 1.35 
(12H,s). 

LCMS: Rt 2.90 min MH+408. 

Intermediate 14: N-(3 Jodo-4-methyIphenvl)thiophene-3-amide 



Thiophene-3-carboxylic acid (2.75g) and HATU (8.15g) in DMF (25ml) were stirred 
at room temp for 15min. HOBT (2.9g), 3-iodo-4-methylaniline (5.0g) and DIPEA 
(11.2ml, 64.35mmol) were added and the reaction was stirred at room temp for 16H. 
The solvent was evaporated under vacuum and the residue was partitioned between 
ethyl acetate (100ml) and aqueous sodium carbonate (10%, 100ml). The aqueous 
layer was extracted with ethyl acetate (50ml) and the combined organic phases 
washed with hydrochloric acid (2N, 75ml), water (75ml) and brine (75ml). The 
organic phase was dried (magnesium sulphate) and absorbed onto silica. The silica 
was applied to a silica column and eluted with cyclohexane/ethyl acetate (4:1). The 
solvent was evaporated from the product fractions under vacuum to the title 
compound. 



NMR: 8H [d6-DMSO] 10.06,(1H, b), 8.34,(1H, m), 8.29,(1H, d), 7.70,(1H, dd), 
7.66,(1H, dd), 7.62,(1H, dd), 7.30,(1H, d), 2.34,(3H, s). 
LCMS: Rt 3.69min, MH* 344. 

Intermediate 15; N-r4-Methvl-3-(4.4.5.5-tetramethvl>ri.3,21dioxaborolan-2-vl)- 
phenyllthiophene-3-amide 



N-(3-Iodo-4-methylphenyl)thiophene-3-amide (Intermediate 14) (2.64g) 
bis(pinnacolato)diboron (2.13g), potassium acetate (825mg) and PdCl 2 dppf (312mg) 





s 
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in DMF (20ml) were heated at 80°C for 20h. The cooled reaction was absorbed onto 
silica and applied to a Varian Bond-Elut SPE cartridge (silica, lOg) and eluted with a 
cyclohexane/ethyl acetate gradient. The product fractions were concentrated under 
vacuum to give the title compound. 

5 

NMR: 8H [d6-DMSO] 9.99,(1H, b), 8.35,(1H, s ), 7.90,(1H, d), 7.85,(1H, dd), 
7.63,(2H, m), 7.14,(1H, d), 2.42,(3H, s), 1.30,(12H, s). 
LCMS: Rt 3.65min, MH* 344. 

10 Intermediate 16: N-(3-Iodo-4-methvlphenvlV3-furamide 




3-Furoic acid (2.4g) and HATU (8.15g) in DMF (25ml) were stirred at room 
temperature for 15min. HOBT (2.9g), 3-iodo-4-methylaniline (5.0g) and DIPEA 
(11.2ml) were added and the mixture was stirred at room temp for 16h. The solvent 

15 was evaporated under vacuum and the residue was partitioned between ethyl acetate 
(100ml) and aqueous sodium carbonate (10%, 100ml). The aqueous layer was 
extracted with ethyl acetate (50ml) and the combined organic phases were washed 
with hydrochloric acid (2N, 75ml), water (75ml) and brine (75ml). The organic phase 
was dried (magnesium sulphate) and absorbed onto silica. The silica was applied to a 

20 silica column and eluted with cyclohexane/ethyl acetate (3:1) to give the title 
compound. 

NMR: 8H [d6-DMSO] 9.92,(1H, b), 8.36,(1H, d), 8.23,(1H, d), 7.80,(1H, t), 7.66,(1H, 
dd), 7.29,(1H, d), 6.98,(1H, d), 2.33,(3H, s). 
25 LCMS: Rt 3.52min, MH* 328. 

Intermediate 17; N-r4-Methvl-3"(4,4,5,5-tetramethvl-ri,3,21dioxaborolan-2-vl)- 
phenvI1-3-furamide 




30 



N-(3-Iodo-4-methylphenyl)-3-furamide (Intermediate 16) (2.5g) 
bis(pinnacolato)diboron (2.13g) potassium acetate (825mg) and PdCl 2 dppf (312mg) in 
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DMF (20ml) were heated at 80° for 20h v The cooled reaction was absorbed onto 
silica and applied to a Varian Bond-Elut SPE cartridge (silica, lOg) and eluted with a 
cyclohexane/ethyl acetate gradient. The product fractions were concentrated under 
vacuum to give the title compound. 

5 

NMR: SH [d6-DMSO] 9.86,(1H, b), 8.36,(1H, m), 7.86-7.82,(2H, m), 7.77,(1H, t), 
7.14,(1H, d), 6.99,(1H, m), 2.41,(3H, s), 1.30,(12H, s). 
LCMS: Rt 3.55min, MH* 328. 

10 Intermediate 18: 4-Methvl-3>(4.4.5.5-tetramethvl->n.3,21dioxaborolan-2>vl)-N- 
( thiazol-2-vD-benzamide 




4~Methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-benzoic acid (Intermediate 
4) (2.0g) DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred 

15 at room temp for 15min. 2-Aminothiazole (801mg) was added and the mixture was 
stirred at room temp for 18h. The solvent was evaporated under vacuum and the 
residue was partitioned between ethyl acetate (250ml) and water (50ml). The organic 
phase was washed with hydrochloric acid (2N, 50ml) and aqueous sodium bicarbonate 
(1M, 50ml) dried (magnesium sulphate) concentrated under vacuum. The residue was 

20 absorbed onto silica and purified by flash column chromatography eluting with 
cyclohexane/ethyl acetate (4:1) to give the title compound (1.72g). 

NMR: 5H [d6-DMSO] 12.65,(1H, b), 8.32,(1H, d), 8.08,(1H, dd), 7.56,(1H, d), 
7.35,(lh, d), 7.28,(1H, d), 2.54,(3H, s), 1.34,(12H, s). 
25 LCMS: Rt 3.66min, MET*" 345. 
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Intermediate 19; N-(3-Methoxv>phenvn-4-methvl-3-(4.4,S>5-tetramethvl- 
(l,3,21dioxaborolan-2-vl)-benzamide 




4-Methyl-3-(4,4,5,5-tetramethyl-[l,3»2]dioxaborolah-2-yl)-benzoic acid (Intermediate 
5 4) (2g) was dissolved in DMF (20ml). To this was added 3-methoxyaniline (0.985g), 
DIPEA (4ml) and HATU (3.05g). The mixture was stirred for 18 h at room temp. 
The solvent was removed under vacuum and the residue was partitioned between ethyl 
acetate (250ml) and water (50ml). The organic layer was dried (magnesium sulphate) 
concentrated under vacuum and purified using a silica Biotage cartridge (90g) eluting 
10 with 1:4 ethyl acetate/cyclohexane to give the title compound as a white solid (2.06g). 

NMR: 8H [d6-DMSO] 10.20, (1H, s), 8.17, (1H, s), 7.94-7.91, (1H, dd), 7.45, (1H, s), 
7.36-7.32, (2H, t), 7.25-7.21, (1H, t), 6.68-6.65, (1H, dd), 3.74, (3H, s), 2.53, (3H, s), 
1.32, (12H, s). 
15 LCMS: Rt 3.80min, MET 368. 

Intermediate 20: 4-Methvl-3-f4,4.S.5-tetramethvl-n,3.21dioxaborolan-2-vn-N- 
(fl3«41thiadiazoI-2-vl)-benzamide 



20 4-Methyl-3-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)-benzoic acid (Intermediate 
4) (2.0g), DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred 
at room temp for 15min. 2-Aminothiadiazole (810mg) was added and the mixture 
was stirred at room temp for 18h. The solvent was evaporated under vacuum and the 
residue was partitioned between ethyl acetate (250ml) and hydrochloric acid (2N, 

25 150ml). The aqueous phase was extracted with ethyl acetate (2 x 250ml). The 
combined organic extracts were dried (magnesium sulphate) and the solvent was 
removed under vacuum. The residue was absorbed onto silica and purified by flash 
column chromatography eluting with cyclohexane/ethyl acetate (4:1 then 1:1) to give 
the title compound (0.95g). 
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NMR: 6H [d6-DMSO] 13.08,(1H, b), 9.22,(1H, s), 8.35,(1H, d), 8.11,(1H, dd), 
7.38,(1H, d), 2.55,(3H, s), 1.34,(12H, s). 
LCMS: Rt 3.34min, MH* 346. 

5 

Intermediate 21 : N-Cvclopropvlmethvl-4-methvl-3"(4,4,5,5-tetramethvl' 
ri,3,21dioxaboroIan-2-vl)-benzamide 




4-Methyl-3-(4,4,5,5-tetramethyl-[l ,3»2]dioxaborolan-2-yl)-benzoic acid (Intermediate 
10 4) (2.0g) DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred 
at room temp for 15min. Cyclopropylmethylamine (568mg) was added and the 
mixture was stirred at room temp for 18h. The solvent was removed under vacuum 
and the residue was partitioned between ethyl acetate (250ml) and water (50ml). The 
organic phase was washed with hydrochloric acid (2N, 50ml) and aqueous sodium 
15 bicarbonate (1M, 50ml) dried (magnesium sulphate) and concentrated under vacuum. 
The residue was absorbed onto silica and purified by flash column chromatography 
eluting with cyclohexane / ethyl acetate (4:1) to give the title compound (L73g). 

NMR: 8H [d6-DMSO] 8.54,(1H, t), 8.11,(1H, d), 7.82,(1H, dd), 7.26,(1H, d), 
20 3.12,(2H, t), 1.32,(12H, s), 1.03,(1H, m), 0.42,(2H, m), 0.22,(2H, m). 
LCMS: Rt 3.47min, MH+ 316. 

Intermediate 22: Methyl 4-bromo-2-hvdroxvbenzoate 




A solution of 4-bromo-2-hydroxybenzoic acid (l.Og) in methanol (10ml) was treated 
cautiously with cone, sulphuric acid (0.5ml) then stirred at 75° under nitrogen for 7h. 
The mixture was concentrated under vacuum and the residue was partitioned between 
30 ethyl acetate (30ml) and water (30ml). The aqueous layer was re-extracted with ethyl 
acetate (30ml) and the combined organic extracts were washed with saturated aqueous 
sodium bicarbonate (2x50ml) and water (50ml). The dried (MgS0 4 ) extracts were 
concentrated under vacuum to give the title compound as a beige solid (0.7g). 
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LCMS: Rt 3.42min. 

Intermediate 23: 4-BromOrNJ^dihvdroxvbenzamide 




A solution of methyl 4-bromo-2-hydroxybenzoate (Intermediate 22) (0.7g) in dioxan 
(5ml) was added dropwise to a solution of hydroxylamine hydrochloride (0.32g) and 
10 sodium hydroxide (0.42g) in water (10ml) then stirred at room temp, for 18h. The 

dioxan was removed under vacuum and the residue was stirred with 2N hydrochloric 
acid to give a precipitate which was collected by filtration, washed with water and 
dried to give the title compound as an off-white solid (0.63g). 

15 LCMS: Rt 2.64min. 

Intermediate 24; 6-Bromo-l,2-benzisoxazol-3(2ID-one 




20 

A solution of carbonyldiimidazole (0.75g) in dry tetrahydrofuran (15ml) was added to 
a refluxing solution of 4-bromo-N,2-dihydroxybenzamide (Intermediate 23) (0.56g) in 
dry tetrahydrofuran (10ml) then stiired for 2h. The solvent was removed under 
vacuum, the residue was suspended in water and 2N hydrochloric acid (10ml) was 
25 added. The resulting precipitate was collected by filtration, washed with water then 
cyclohexane and dried to give the title compound as a cream solid (0.37g). 

LCMS:Rt3.30min. 



30 



Intermediate 25; 1 ,1-DimethvIethvl 4-(6-bromo-l,2-benzisoxazol-3-vlM- 
piperazinecarboxvlate 
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An ice-bath cooled solution of 6-bromo-l,2-benzisoxazol-3(2H)-one (Intermediate 
24) (0.05g) and dry pyridine (0.05ml) in diy dichloromethane (4ml) was stirred under 
5 nitrogen and treated with triflic anhydride (60pL). The solution was stirred at room 
temp, for 4h, diluted with cyclohexane then applied to a Varian Bond-Elut SPE 
cartridge (silica, lg) and eluted with dichloromethane to give a yellow oil. The oil was 
dissolved in acetonitrile (2ml) treated with 1,1-dimethylethyl 1-piperazinecarboxylate 
(0.04g) and diisopropylethylamine (0.05ml) then stirred at 70° under nitrogen for 
10 20h.The cooled reaction mixture was purified on a Varian Bond-Elut SPE cartridge 
(silica, 5g) using dichloromethane:methanol to give the title compound as a white 
solid (0.016g). 

LCMS: Rt 3.62min. 

15 

Intermediate 26: 1,1-Dimethvlethvl 4-(6-f 5-r(cvclopropvlamino)carbonvn-2- 
methvlphenvU-l,2-benzisoxazol-3-vl)-l-piDerazinecarboxvlate 




20 

A mixture of 1,1-dimethylethyl 4-(6-bromo-l,2-benzisoxazol-3-yl)-l- 
piperazinecarboxylate (Intermediate 25) (0.04g), iV-Cyclopropyl-4-methyl-3-(4,4,5,5- 
tetramethyl-l,3,2-dioxaborolan-2-yl)benzamide ( Intermediate 5) (0.035g), 2N 
aqueous sodium carbonate (2ml) and tetrakis(triphenylphosphine)palladium(0) (Img) 
25 in isopropanol (6ml) was stirred at reflux under nitrogen for 16h. The residue was 
absorbed onto silica (Merck 7734) and applied to a Varian Bond-Elut SPE cartridge 
(silica, 5g). Elution with dichloromethanermethanol (98:2) gave the title compound as 
a cream solid (0.03g). 
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LCMS: Rt 3.50min. 

Intermediate 27; 6-Bromo-3-(4-morpholinvlV1.2-benzisoxazole 

5 

O 

N 



An ice-bath cooled solution of 6-bromo-l,2-benzisoxazol-3(2H)-one (Intermediate 
24) (0.15g) and dry pyridine (0.15ml) in dry dichloromethane (12ml) was stirred under 

10 nitrogen and treated with triflic anhydride (180pL). The solution was stirred at room 
temp, for 90min, diluted with cyclohexane then applied to a Varian Bond-Hut SPE 
cartridge (silica, 5g) and eluted with cyclohexane and dichloromethane to give a 
colourless oil. The oil was dissolved in acetonitrile (4ml) treated with morpholine (61 
]iL) and diisopropylethylamine (0.15ml) then stirred at 70° under nitrogen for 16h.The 

15 cooled reaction mixture was purified on a Varian Bond-Elut SPE cartridge (silica, 5g) 
using dichloromethane:ethanol:0.88ammonia to give the title compound as a white 
solid (0.03g). 

LCMS: Rt 3.01min. 

20 

Intermediate 28: 3-Bromophenvl acetate 




25 Acetic anhydride was added dropwise to an ice-cold solution of 3-bromophenol 
(25.5g) in pyridine (25ml) and the solution was then stirred at room temp, for 4h. 2N 
Hydrochloric acid (160ml) was added and the mixture was extracted with ether (x2). 
The combined organic extracts were washed with water and brine, dried (MgS0 4 ) and 
concentrated under vacuum to give the title compound as a brown liquid (30.8g). 

30 

LCMS: Rt 3.0min. 

Intermediate 29; l-(4-Bromo-2-hvdroxvphenvl)ethanone 
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Bi 




" CH a 



3-Bromophenyl acetate (Intermediate 28) (30.6g) was added portionwise to powdered 
aluminium chloride 15.5g) with stirring. The resulting liquid was stirred at 170° under 
5 nitrogen for lh then at 70° for 2h. 2N Hydrochloric acid (150ml) was added and the 
mixture was allowed to cool to room temp. The mixture was extracted with ethyl 
acetate (x2) and the solvent was evaporated to leave a dark oil which was purified on 
silica (500g) eluting with cyclohexanerethyl acetate (4:1) to give the title compound as 
a slightly coloured a semi-solid (26.8g). 

10 

LCMS:Rt3.2min. 



Intermediate 30; Ethyl 3-(4-bromo-2-hvdroxyphenvl)-3-oxopropanoate 



15 




A solution of ethyl 3-(4-bromo-2-hydroxyphenyl)-3-oxopropanoate (Intermediate 29) 
(3.0g) in dry toluene (10ml) was added dropwise to a stirred suspension of sodium 
hydride (60% oil dispersion, 1.54g) in dry toluene (15ml) at reflux under nitrogen. 

20 After the addition stirring was continued for a further lOmin then diethylcarbonate 
(339ml) was added over 30 min. The mixture was then stirred at reflux for 18h. On 
cooling, ice-cold 2N hydrochloric (150ml) added and the mixture was extracted with 
ethyl acetate (2x1 00ml). The combined extracts were washed with water and brine, 
dried (MgS0 4 ) and concentrated under vacuum. The residue was purified by column 

25 chromatography on silica (lOOg) eluting with cyclohexanerethylacetate (10:1) to give 
the title compound as a cream solid (2.87g). 

LCMS: Rt 3.25min. 



30 Intermediate 31: 7-Bromo-4-hvdroxY-2H-chromen-2-one 
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A solution of ethyl 3-(4-bromo-2-hydroxyphenyl)-3-oxopropanoate (Intermediate 30) 
(2.0g) in dry toluene (20ml) was stirred at reflux under nitrogen for 24h. On cooling 
the resulting precipitate was collected by filtration, washed with ether and dried to 
give the title compound as a white solid (1.32g). 

5 

LCMS: Rt 3.47min. 

Intermediate 32: (6-Bromo-l,2-benzisoxazol-3-vl)acetic acid 




Sodium metal (0.36g) was dissolved in dry ethanol (30ml) then treated with 
hydroxylamine hydrochloride (1.12g). A solution of 7-bromo-4-hydroxy-2H- 
chromen-2-one (Intermediate 31) (1.3g) in dry ethanol ( 30ml) was added and the 

15 mixture was stirred at reflux under nitrogen for 3.5h. On cooling the mixture was 
added to 2M aqueous sodium bicarbonate (100ml). Water (100ml) and 
dichloromethane (100ml) were added, the phases were separated and the aqueous 
layer was washed with more dichloromethane (75ml). The aqueous layer was acidified 
by the cautious addition of 2N hydrochloric acid to yield a precipitate which was 

20 collected by filtration and dried to give the title compound as a white solid (1.06g). 

LCMS: Rt 2.99min. 

Intermediate 33: 1,1-Dimethvlethvl 4-r(6-bromo-l,2-benzisoxazol-3-vl)acetvl1-l- 
25 piperazinecarboxvlate 




A suspension of (6-bromo-l,2-benzisoxazol-3-yl)acetic acid (Intermediate 32) 
30 (0.06g) and HATU (0.09g) in dry tetrahydrofuran (2ml) was stirred at room temp, for 
5min. 1-Hydroxybenzotriazole (0.03g) and 1,1-dimethylethyl 1-piperazinecarboxylate 
(0.04g) were added and the reaction mixture was stirred for a further 18h. The solvent 
was removed under vacuum and the residue was partitioned between dichloromethane 
and 2N aqueous sodium carbonate. The layers were separated and the organic layer 
35 was applied to a Varian Bond-Elut SPE cartridge (silica, 5g ) eluting sequentially with 
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dichloromethane, chloroform, ether and ethyl acetate to give the title compound as a 
white solid (0.09g). 

LCMS:Rt3.21min. 

5 

Intermediate 34; 1,1-Dimethvlethvl 4-r(6"f5-r(cvc]opropylamino)carbonvn-2- 
methvlphenvn-l,2-benzisoxa2ol-3-vl)acetvn-l"Piperazinecarboxvlate 




10 

A mixture of 1,1-dimethylethyl 44(6-bromo-l,2-benzisoxazol-3-yl)acetyl]-l- 
piperazinecarboxylate (Intermediate 33) (0.045g) N-cyclopropyl-4-methyl-3-(4,4,5,5- 
tetramethyl-1 ,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) (0.03g) and 2M 
aqueous sodium carbonate (0.65ml) in isopropanol (2.5ml) under nitrogen was treated 
15 with tetrakis(tiiphenylphosphine)palladium(0) (lmg) then stirred at reflux for 18h. On 
cooling the mixture was absorbed onto silica (Merck 7734) and applied to a Varian 
Bond-Elut SPE cartridge (silica, 5g). Sequential elution with dichloromethane, 
chloroform, ether, ethyl acetate, acetonitrile and acetone yielded the title compound as 
a white solid (0.03g). 

20 

LCMS: Rt3.16min. 

Intermediate 35: 2-(6-Bromo-l,2-benzisoxazol-3-vl)-N-(2- 
hvdroxvethvDacetamide 

25 




A suspension of (6-bromo-l,2-benzisoxazol-3-yl)acetic acid (Intermediate 32) 
(0.10g) and HATU (0.18g) in tetrahydrofuran (5ml) was stiired at room temp, for 10 
30 min then treated with 1-hydroxybenzotriazole (0.05g) 2-aminoethanol (0.03ml) and 
diisopropylethylamine (0.2ml). The mixture was stirred for a furhter 18h then 
concentrated under vacuum. The residuewas partitioned between dichloromethane 
(5ml) and 2M aqueous sodium carbonate (5ml). The organic layer was dried using a 
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hydrophobic filter tube then applied to a Varian Bond-Elut SPE cartridge. Sequential 
elution with dichloromethane, ether, ethyl acetate, acetonitrile and acetone yieldded 
the title compound as a white solid (0.08g). 

LCMS: Rt2.42min. 

Intermediate 36: 6-Bromo-3-r2K)xo-2-(l-piperidinvl)ethvn-l <) 2»benzisoxazole 




10 

The procedure for Intermediate 35 was followed using piperidine (0.05ml) in place of 
2-aminoethanol to give the title compound as a white solid (0. lOg). 



15 



LCMS: Rt3.09min. 

Intermediate 37: 2-(6-Bromo-l,2-benzisoxazol-3-vl)-N-methylacetamide 



20 The procedure for Intermediate 35 was followed using a solution of methylamine in 
tetrahydrofuran (2M, 0.235ml) in place of 2-aminoethanol to give the title compound 
as a white solid (0.10g). 



25 



LCMS: Rt2.59min. 

Intermediate 38: 2-(6-Bromo-l,2-benzisoxazol-3-vl)-N-(3- 
hvdroxypropvDacetamide 




30 



The procedure for Intermediate 35 was followed using 3-aminopropanol (0.04ml) in 
place of 2-aminoethanol to give the title compound as a white solid (0.09g). 
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LCMS: Rt2.48min. 



Intermediate 39: 2-(6-Bromo-1.24»enzisoxazo l-3-vl)-N- 
(cvclopropylmethyltecetamide 




10 



15 



20 



25 



The procedure for Intermediate 35 was followed using cyclopropylmethylamine 
(0.04ml) in place of 2-aminoethanol to give the title compound as a white solid 
(O.llg). 

LCMS: Rt2.99min. 

Intermediate 40; 6-Bromo-3-r2-oxo-2-(l-Pvrrolidinvl)ethvn-l,2-benzisoxazoIe 



The procedure for Intermediate 35 was followed using pyrrolidine (0.04ml) in place of 
2-aminoethanol to give the title compound as a white solid (0.10g). 

LCMS: Rt2.87min. 

Intermediate 41: 2-f6-Bromo-l,2-benzisoxazoI-3-vlVN-ethvlacetamide 



The procedure for Intermediate 35 was followed using a solution of ethylamine in 
tetrahydrofuran (0.235ml) in place of 2-aminoethanol to give the title compound as a 
white solid (0.09g). 

LCMS: Rt2.74min. 

Intermediate 42: 2-(6-Bromo-1.2-benzisoxazol-3-vn-N-cvclopropyIacetamide 
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The procedure for Intermediate 35 was followed cyclopropylamine (0.03ml) in place 
of 2-aminoethanol to give the title compound as a white solid (0.08g). 

5 

LCMS: Rt2.78min. 

Intermediate 43; 6»Bromo-3-r2-(4-inorpholinvl)-2-oxoethvn-l,2-benzisoxazole 




The procedure for Intermediate 35 was followed morpholine (0.04ml) in place of 2- 
aminoethanol to give the title compound as a white solid (0.10g). 



15 LCMS: Rt2.69min. 

Intermediate 44: 2-(6-Bromo-l,2-benzisoxazoI-3-vl)-N-(r3- 
(methvloxv)phenyl1methvl)acetamide 



20 




The procedure for Intermediate 35 was followed 3-methoxybenzylamine (0.06ml) in 
place of 2-aminoethanol to give the title compound as a white solid (0.10g). 

25 LCMS: Rt 3.20min. 



Intermediate 45: 2-f6-Bromo«1.2-benzisoxazol-3-vl)-N-l,3-thiazol-2-vlacetamide 
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The procedure for Intermediate 35 was followed 2-amino-l,3-thiazole (0.05ml) in 
place of 2-aminoethanol to give the title compound as a white solid (0.06g). 

5 LCMS: Rt3.11min. 

Intermediate 46:6-Bromo-3-r(4-methvl-l-piperazinvl)methvn'»1.2-benzisoxazole 



10 




A solution of Intermediate 1 (0.06g), 1-methylpiperazine (0.05ml) and 
diisopropylethylamine (0.1ml) in DMF (0.5ml) was stirred at 65° for 4h. The reaction 
mixture was partitioned between ethyl acetate and saturated aqueous sodium hydrogen 

15 carbonate, the phases were separated and the aqueous layer was re-extracted with 

ethyl acetate. The organic extracts were washed with water (x2) and brine, dried using 
a hydrophobic filter tube and concentrated under a stream of nitrogen. The residue 
was purified on a Varian Bond-Elut SPE cartridge (silica, 2g) eluting with 
dichloromethane:methanol:ethylamine (100:0:1 to 95:5:1) to give the title compound 

20 as a pale yellow solid (0.04g). 

LCMS: Rt2.07min. 

Intermediate 47:6-Bromo-3-(l-piperidinvlmethvI)-l,2-benzisoxazote 

25 




The procedure for Intermediate 46 was followed using piperidine (0.05ml) in place of 
1-methylpiperazine. Elution of the SPE cartridge with cyclohexane:ethyl 
30 acetate:triethylamine (100:0:1 to 80:20:1) gave the title compound as a pale yellow 
solid (0.03g). 

LCMS: Rt2.00min. 



35 



Intermediate 48: 6-Bromo-3-(4-morpholinvlmethylVl,2-benzisoxazole 
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The procedure for Intermediate 46 was followed using morpholine (0.05ml) in place 
of 1-methylpiperazine. Elution of the SPE cartridge with cyclohexanexthyl 
5 acetatertriethylamine (100:0:1 to 66:33:1) gave the title compound as a pale yellow 
solid (0.04g). 

LCMS: Rt2.46min. 

10 Intermediate 49:6-Bromo-3"(l"Pvrrolidinvlmethvl)"l <( 2-benzisoxazole 




The procedure for Intermediate 46 was followed using pyrrolidine (0.05ml) in place of 
15 1-methylpiperazine. Elution of the SPE cartridge with cyclohexane:ethyl 

acetate:triethylamine (100:0:1 to 80:20:1) gave the title compound as a pale yellow 
solid (0.03g). 

LCMS: Rt 1.88min. 

20 

Intermediate SO: 4-Bromo-2-fluorobenzaldehvde oxime 




25 

A solution of hydroxylamine in water (50%, 5ml) was added to a solution of 4-bromo- 
2-fluorobenzaldehyde (l.Og) in ethanol (5ml) and the mixture was stirred at room 
temp, for 66h. The ethanol was removed under vacuum and the aqueous residue as 
extracted with ethyl acetate (x2). The organic extracts were washed with water and 
30 brine, dried (MgSO^j.) and concentrated under vacuum* The residue was purified on a 
Varian Bond-Elut SPE cartridge (silica, 20g) eluting with cyclohexane:ethyl acetate 
(100:0 to 50:50) to give the title compound as a white solid (0.94g). 



LCMS: Rt3.15min. 
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Intermediate 51: 4-Bromo-2-fluoro-N-hvdroxvbenzenecarboximidovl chloride 



30 




N-Chlorosuccinimide (0.075g) was added to a solution of 4-bromo-2- 
fluorobenzaldehyde oxime (Intermediate 50) (0.44g) in DMF (1ml) then heated for 
several minutes at 55°. The mixture was allowed to cool to <50° then more N- 
chlorosuccinimide (0.22g) was added. After a few minutes the mixture was allowed to 
10 cool to room temp, then partitioned between water and ether. The layers were 
separated/the aqueous layer was re-extracted with ether (x2) and the combined 
organic extracts were washed with water and brine, dried (MgS04) and concentrated 
under vacuum to give a white solid (0.46g). 

15 LCMS: Rt3.11. 

Intermediate 52: 4-Bromo-N-cvclopropyl-2-fluoro-N t - 
hydroxybenzenecarboximidamide 




20 

Cyclopropylamine (1.6ml) was added dropwise to an ice-cold solution of 4-bromo-2- 
fluoro-N-hydroxybenzenecarboximidoyl chloride (Intermediate 51) (0.59g) in dry 
ether (25ml) under nitrogen. After the addition the mixture was allowed to warm to 
25 room temp, then stirred for 18h. The resulting precipitate was collected by filtration 
then purified by column chromatography on silica eluting with cyclohexanerethyl 
acetate (3:2) to give the title compound as a white solid (0.435g). 



LCMS: Rt2.69min. 

Intermediate 53: 64iromo-N-cvclopropvl-1.2-benzisoxazol-3-amine 




A 
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l,8-Diazabicyclo[5.4.0]undec-7-ene (0.12ml) was added to 4-bromo-N-cyclopropyl-2- 
fluoro-N'4iydroxybenzenecarboximidamide (Intermediate 52) (0.2g) in 
tetrahydrofuran (2ml) then heated at 150° in a microwave for 70min. The mixture was 
applied to a Varian Bond-Elut SPE cartridge (silica, 20g) then eluted with 
cyclohexane:ethyl acetate (100:0 to 80:20) to give the title compound as a white solid 
(0.13g). 

LCMS: Rt3.16min. 

Intermediate 54: Methvl (4-bromo-2-nitrophenvl)acetate 



Cone, hydrochloric acid (1ml) was added to a solution of (4-bromo-2- 
nitrophenyl)acetic acid (7.07g) and the solution was stirred under reflux for 5h. The 
solvent was evaporated to leave the title compound as a crystalline brown solid 
(7.39g). 

LCMS: Rt3.13min. 

Intermediate 55: Ethvl 6-bromo-l,2-benzisoxazole-3-carboxYlate 



Sodium metal (0.09g) was dissolved in absolute ethanol (2ml) under nitrogen. A 
solution of methyl (4-bromo-2-nitrophenyl)acetate (Intermediate 54) (l.Og) in ethanol 
(8ml) was treated with isoamyl nitrite (0.6ml) followed by the solution of sodium 
ethoxide, yielding a black mixture. The mixture was stirred at 60° for 90min then left 
at room temp, for 18h. 2N Hydrochloric acid (20ml) was added and the mixture was 
extracted with ethyl acetate (2x20ml). The combined organic extracts were washed 
with water (x2) and brine, dried using a hydrophobic filter tube and concentrated 
under vacuum. The residue was purified on a Varian Bond-Elut SPE cartridge eluting 
with cyclohexane:ethyl acetate (100:0 to 97:3) to give the title compound as a cream 
coloured solid (577mg). 
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LCMS: Rt3.40min. 



Intermediate 56; 6rBromo-N-(cvclopropvlmethvl)-l,2-benzisoxazole-3- 
carboxamide 




'Br 



A solution of ethyl 64>romo-l,2-benzisoxazoIe-3-carboxylate (Intermediate 55) 
10 (0.05g) and cyclopropylamine (0.03ml) in methanol (1ml) was stirred at reflux for 6h. 
The solvent was evaporated and the residue was triturated with ether to give the title 
compound as a white solid (0.04g). 

Intermediate 57: 6-Bromo-N-propvl-l^-benzisoxazole-3-carboxamide 



The procedure for Intermediate 56 was followed using propylamine (0.025ml) in place 
of cyclopropylmethylamine to give the title compound as a white solid (0.04g). 

20 

LCMS: Rt3.30min. 

Intermediate 58: 6-Bromo-N"methvM.2-benzisoxazole-3-carboxamide 




p 




:N 
\ 



,o 
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The procedure for Intermediate 56 was followed using a solution of methylamine in 
methanol (2M, 0.45ml)) in place of cyclopropylmethylamine to give the title 
compound as a white solid (0.03g). 

LCMS: Rt2.92min. 

Intermediate 59; d-Bromo-N^N-dimethvM^-benzisoxazole-S-carboxamide 



The procedure for Intermediate 56 was followed using a solution of dimethylamine in 
methanol (2M, 0.13ml)) in place of cyclopropylmethylamine to give the title 
compound as a white solid (0.02g). 

LCMS: Rt2.88min. 

Intermediate dO^-Bromo-N-cvcIopropyl'l^benzisoxazole-S-carboxamide 



The procedure for Intermediate 56 was followed using cyclopropylamine (0.025ml) in 
place of cyclopropylmethylamine to give the title compound as a white solid (0.05g). 

LCMS: Rt3.30min. 

Intermediate 61: 3-Bromo-N-cvclopropyI-5-fluoro>4-methvlbenzamide 
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3-Fluoro-4-methylbenzoic acid (0.46g) was added to a stirred mixture of bromine 
(2.31ml) and iron powder (0.25g) under nitrogen. The reaction was stirred at 20°C for 
4h and then left to stand for 16h. Sodium thiosulphate solution (200ml) was added 
5 and the product was extracted into ethyl acetate (3 x 150ml). Ethyl acetate extracts 
were combined and concentrated under vacuum. The crude product was dissolved in 
DMF (7ml) and cyclopropylamine (0.28ml) 1-hydroxybenzotriazole (0.405g) l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.575g) and 
diisopropylethylamine (0.52ml) were added. The mixture was stirred for 5h at 20°C. 
10 The solvent was removed under vacuum and the residue was partitioned between ethyl 
acetate and water. The combined organic extracts were washed with aqueous sodium 
hydrogen carbonate and hydrochloric acid (0.5M) dried (MgSCU) and concentrated 
under vacuum. The residue was purified by column chromatography on silica eluting 
with cyclohexane:ethyl acetate (6:1) to give the title compound (359mg). 

15 

LCMS: MH*272. 

Intermediate 62: N-CvcIopropyl-3-fluoro-4-methvl-5-(4,4 < 5,5-tetramethvl-13^ 
dioxaborolan-2-vl)benzamide 



20 




3-Bromo-N-cyclopropyl-5-fluoro-4-methylbenzamide (Intermediate 61) (900mg), 
bispinnacolatodiboron (4.5g), potassium acetate (2.1g) and PdCl 2 dppf (75mg) were 
mixed in DMF (40ml) and heated at 100°C for 18h. The cooled reaction was 
25 absorbed onto silica and applied to a Varian Bond Elut SPE cartridge (silica, 2 x lOg) 
and eluted with an cyclohexaneiethyl acetate (100:0 to 94:6). The solvent was under 
vacuum and the residue was recrystallised from cyclohexane to give the title 
compound (260mg). 

30 LCMS: Rt3.39mins. 



Intermediate 63: N-Cvclopropvl-3-fluoro-5-iodo-4-methvlbenzamide 
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N-Iodosuccinimide (22.5g) was added in portions to a solution of 3-fluoro-4- 
methylbenzoic acid (15.4g) in trifluoromethanesulphonic acid (100ml) at 0°C over 3h 
5 and the mixture was allowed to warm to room temp overnight. The reaction mixture 
was poured into ice/water (400ml) and the precipitate was collected by. filtration and 
washed with water. The solid was dissolved in ethyl acetate, washed with aqueous 
sodium thiosulphate (x2) and brine, dried (MgSC>4) and the solvent was removed 
under vacuum. The residue was treated with thionyl chloride (30ml) and heated at 

10 100°C for 2.5h. Excess thionyl chloride was removed under vacuum and the residue 
was dissolved in dichloromethane (100ml). Sodium carbonate (25g ) and 
cyclopropylamine (13ml) were added to the solution and the mixture was stirred at 
room temp, for 72h. The mixture was filtered and the residue was washed with 
dichloromethane and ethyl acetate. The combined filtrate and washings were 

15 concentrated under vacuum. The residue was purified by column chromatography on 
silica eluting with cyclohexane: ethyl acetate (78:22 to 72:28) to give the title 
compound. 

LCMS: Rt3.16min. 

20 

Intermediate 64: (5-r(Cvclopropylamino)carbonvn-3-fluoro»2- 
mcthylphenyllboronic acid 




25 

N'Cyclopropyl-5-fluoro-3-iodo-4-methylbenzamide (Intermediate 63) (5g) in 
tetrahydrofuran (75ml) was cooled to 0°C then treated with sodium hydride (60% oil 
dispersion, 1.23g) portionwise over lOminutes. Once effervescence had ceased the 
reaction was cooled to -75°C and n-butyl lithium (1.6M in hexanes, 20ml) was added 

30 over 25min maintaining a temperature of <-70°C. Triisopropyl borate (8ml) was 
added over lOmin and the mixture was stirred at -70°C for 4h. Water (20ml) was 
added and the mixture was allowed to warm to 5°C. The solvent was removed under 
vacuum and the residue was partitioned between saturated aqueous ammonium 
chloride and ethyl acetate. The organic phase was washed with saturated aqueous 

35 ammonium chloride and brine, dried (Na2SC>4) and concentrated under vacuum. The 
residue was dissolved in dichloromethane/ethyl acetate and purified by column 
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chromatography on silica eluting with dichloromethane:ethyl acetate (95:5 to 0:100) 
then methanol to give the title compound. 

LCMS: Rt2.19min. 

5 

Intermediate 65: l-Acetvl-6-bromo-lH-indazoIe 




10 A solution of 4-bromo-2-methylaniline (lO.Og) in chloroform (100ml) was treated 
with acetic anhydride (11.5g) and potassium acetate (5.8g) then stirred at 55° for 5h to 
give a thick suspension. t-Butyl nitrite (19.2ml) and 18-crown-6 (28.4g) were added to 
give a solution which was stirred at 55° for a further 21h. The solvent was evaporated 
and the oily residue which was eluted through a pad of silica (150g) using 

15 cyclohexaneiethyl acetate (4:1). The solvent was evaporated and the residue was 
purified by column chromatography on silica eluting with cyclohexane:ethyl acetate 
(20:1 to 8:1) to give the title compound (5.08g). 

LCMS: Rt3.20min. 

20 Intermediate 66: (4-Bromo-2-nitrophenvl)methyl 4-fluorophenvl sulfide 




To a solution of 4-bromo-l-(bromomethyl)-2-nitrobenzene (0.60g) in tetrahydrofuran 
25 (10ml) was added 4-fluorothiophenol (1.2ml) and diisopropylethylamine (0.45ml). 
After stirring for 2h the mixture was concentrated under vacuum and purified by 
column chromatography on silica, eluting with petroleum ether (40- 
60°):dichloromethane (9:1 to 8:1) to give the title compound (0.52g). 

30 LCMS: Rt 3.73 min. 

Intermediate 67; (4-Bromo-2-nitrophenvl)methvl 4-fluorophenvl sulfone 
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A suspension of oxone (3.55g) in water (8ml) was added to a solution of (4-bromo-2- 
nitrophenyl)methyl 4-fluorophenyl sulfide (Intermediate 66) (0.52g) in acetonitrile 
5 (10ml). The mixture was stirred for 5h filtered and the residue was washed with ethyl 
acetate. The biphasic filtrate was separated, the aqueous layer was re-extracted with 
ethyl acetate (2 x 50ml) and the combined organic extracts were washed with aqueous 
sodium metabisulphite (5%, 100ml) and brine. The dried (MgS04) extracts were 
concentrated under vacuum to give the title compound (0.56g). 

10 

LCMS: Rt3.33min. 

Intermediate 68: (5-BromO"2-{r(4-fluorophenvl)sulfonvl1methvI)phenvI)amine 



15 




Saturated ammonium chloride (2.2ml) and iron powder (0.25g) was added to a 
suspension of (5-bromo-2-{ [(4-fluorophenyl)sulfonyl]methyl }phenyl)amine 
(Intermediate 67) (0.56g) in toluene (10ml) then stirred for 18h at reflux. The mixture 
20 was cooled and evaporated to give a white solid which was partitioned between ethyl 
acetate (3 x 20ml) and saturated aqueous sodium bicarbonate (15ml). The dried 
(MgS04) organic extracts were concentrated under vacuum to give the title compound 
(0.42g). 

25 LCMS: Rt3.16min. 

Intermediate 69: 6-Bromo-.3>r( r 4-fluorophenvl)sulfonvIMH-lndazole 
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To a suspension of (5-bromo-2-{[(4-fluorophenyl)sulfonyl]methyl}phenyl)amine 
(Intermediate 68) (0.42g) in chloroform (10ml) was added potassium acetate (0.1 35g) 
5 and acetic anhydride (0.24ml). The mixture was heated under nitrogen at reflux for 
18h. 18-Crown-6 (0.64g) and tert-butylni trite (0.435ml) were added and the mixture 
was stirred at reflux for a further 42h. The mixture was concentrated under vacuum 
and the residue was purified by column chromatography on silica eluting with 
cyclohexane:ethylacetate (4: 1) to give the title compound (0.16g). 

10 

LCMS: Rt 3.43 min. 

Intermediate 70; 6-Bromo-3-r(4-fluorophenvI)sulfonvn-l-(f 12> 
(trimethvlsilvl)ethvnoxv)methvlVlH-indazole 



15 




Sodium tert-butoxide (0.035g) was added to an ice-cold solution of 6-bromo-3-[(4- 
fluorophenyl)sulfonyl]-lH-indazole (Intermediate 69) (O.llg) in tetrahydrofuran 
(1.5ml). 2-(Trimethylsilyl)ethoxymethyl chloride (0.06ml) was then added and the 
20 mixture was warmed to room temp, over lh. The reaction was quenched using 2M 
aqueous ammonia (1ml) and methanol (1ml) the solvent was evaporated and the 
residue was purified on a Varian Bond-Elut SPE cartridge, eluting with 
cyclohexaneidichloromethane (100:0 to 0:100) to give the title compound (0.67g). 



25 



LCMS: Rt4.09min. 
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Intermediate 71: N-CvcloDroPvl-3-r3-r(4-fluorophenyl)sulfonvn-l-f{r2- 
(trimethvlsiIvl)ethvI1oxv)methvl)-lH-iDdazol>6-vl1-4-methvlbenzamide 




5 

A mixture of 6-bromo-3-[(4-fluorophenyl)sulfonyl]-l-({ [2- 
(trimethylsilyl)ethyl]oxy}methyl)-lH-indazole (Intermediate 70) (0.06g) N- 
cyclopropyl-4-methyl-3-(4,4,5 ,5-tetramethyl- 1 ,3 ,2-dioxaborolan-2-yl)benzamide 
(Intermediate 5) (0.04g) aqueous sodium carbonate (1M, 0.66ml) and 
10 tetrakis(triphenylphosphine)palladium(0) (0.015g) in 1,2-dimethoxyethane (4ml) was 
stirred at reflux under nitrogen for 18h. The mixture was concentrated under vacuum 
and the residue was purified on a Varian Bond-Elut SPE cartridge, eluting with 
cyclohexanerethyl acetate (100:0 to 50:50) to give the title compound (0.05g). 

15 LCMS: Rt3.91min. 

Intermediate 72: (4-Bromo-2-nitrophenyl)methyl methyl sulfide 




20 

A suspension of 4-bromo-l-(bromomethyl)-2-nitrobenzene (l.Og) and sodium 
methanethiolate (0.285g) in tetrahydrofuran (20ml) was stirred under nitrogen for 60h. 
The solvent was evaporated, chloroform (50ml) was added and the rsidual solid was 
removed by filtration. The filtrate was comncentrated under vacuum to give the title 
25 compound (0.89g). 

LCMS: Rt3.35min. 

Intermediate 73: (4-Bromo-2-nitrophenvl)methvl methyl sulfone 



30 
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A suspension of oxone (7.94g) in water (16ml) was added to a solution of (4-bromo- 
2-nitrophenyl)methyl methyl sulfide (Intermediate 72) (0.52g) in acetonitrile (20ml). 
5 The mixture was stirred for 5h filtered and the residue was washed with ethyl acetate. 
The biphasic filtrate was separated, the aqueous layer was re-extracted with ethyl 
acetate (2 x 50ml) and the combined organic extracts were washed with aqueous 
sodium metabisulphite (5%, 100ml) water and brine. The solution was dried using a 
hydrophobic filter tube then concentrated under vacuum to give the title compound 
10 (0.35g). 

LCMS: Rt2.72min. 

Intermediate 74: l5-Bromo-24(methvlsulfonvnmethvllphenvnamine 

Br<^^NH 2 

Tin(D) chloride, dihydrate (1.34g) was added to a stirred suspension of (4-bromo-2- 
nitrophenyl)methyl methyl sulfone (Intermediate 73) in dry ethanol (10ml) and the 
mixture was stirred at 50° under nitrogen for 2.5h. The solvent was evaporated and the 
20 residue was partitioned between aqueous sodium hydroxide (2M, 30ml) and 
dicloromethane (200ml). The organic phase was dried using a hydrophobic filter tube 
and concentrated under vacuum to give the title compound (0.26g). 

LCMS: Rt2.42min. 

25 

Intermediate 75: 6-Bromo-3-(methvlsulfonvIVlH-indazole 
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To a suspension of {5-bromo-2-[(methylsulfonyl)methyl]phenyl} amine (Intermediate 
74) (0.26g) in chloroform (8ml) was added potassium acetate (0.1 lg) and acetic 
anhydride (0.195ml). The mixture was heated under nitrogen at reflux for 18h. 18- 
Crown-6 (0.26g) and tert-butylnitrite (0.35ml) were added and the mixture was stirred 
at reflux for a further 88h. The mixture was concentrated under vacuum and the 
residue was purified by column chromatography on silica eluting with 
cyclohexanerethylacetate (4:1 to 1:1) to give the title compound (0.14g). 

LCMS: Rt2.85min. 

Intermediate 76: 6-Bromo-3-(methvlsulfonvl)-l-(f [2- 
(trimethvlsilvI)ethvnoxv>methvl)-lH-indazole 



Sodium tert-butoxide (0.057g) was added to an ice-cold solution of 6-bromo-3- 
(methylsulfonyl)-lH-indazole (Intermediate 75) (0.14g) in tetrahydrofuran (1.5ml). 2- 
(Trimethylsilyl)ethoxymethyl chloride (0.11ml) was then added and the mixture was 
warmed to room temp, over lh. The reaction was quenched using 2M aqueous 
ammonia (lml) and methanol (1ml) the solvent was evaporated and the aqueous 
residue was extracted with ethyl acetate. The organic extracts were dried using a 
hydrophobic filter tube and concentrated under vacuum to give the title compound 
(0.67g). 

LCMS: Rt3.81min. 

Intermediate 77;N-Cvclopropyl-3-fluoro-4>-methvl-5-r3-(methvlsulfonvn-l-((r2- 
(trimethvlsiIvnethvnoxvlmethvl)-lH-indazol-6-vnbenzamide 



A mixture of 6-bromo-3-(methylsulfonyl)-l-({ [2-(trimethylsilyl)ethyl]oxy}methyl)- 
lH-indazole (Intermediate 76) (0.1 8g) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5- 
tetramethyl-l,3,2-dioxaborolan-2-yl)benzamide (Intermediate 62) (0.14g) aqueous 
sodium carbonate (1M, 1.32ml) and tetrakis(triphenylphosphine)palladium(0) (O.Olg) 
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in isopropanol (2ml) was stirred at reflux under nitrogen for 18h. The mixture was 
concentrated under vacuum and the residue was purified by column chromatography 
on silica eluting with cyclohexanerethyl acetate (2:1) to give the title compound 



A solution of 4-bromo-2-ethylaniline (1.09g) in chloroform (20ml) was stirred at 
room temp, then treated with potassium acetate (0.49g) followed by acetic anhydride 
(0.95ml). 18-Crown-6 (0.26g) and *-butylnitrite (1.32ml) were added after 30 min and 
the mixture was stirred at reflux for 18h. The reaction mixture was diluted with 
chloroform and washed with saturated aqueous sodium hydrogen carbonate. The 
organic phase was separated using a hydrophobic frit and the solvent was evaporated 
to give the title compound as a brown solid (l.Og). 

NMR: SH[CDC13] 8.30 (1H, d), 7.79 (1H, s), 7.63 (1H, d), 2.74 (3H, s), (2.55 (3H, s). 
General Method A 

The halide (30timoles) was dissolved in DME or DMF (0.4 - 0.5ml). The boronate 
ester (30^imoles in 0.2ml DME or DMF), sodium carbonate (10% aqueous solution, 
0.25ml) and 

(A) tetrakis (triphenylphosphine) palladium (3.5p,moles in 0.1ml DME) or 

(B) FibreCat™ 1001 (12mg ) 

were added and the mixture was heated under nitrogen at 80° for 18h. The reaction 
mixture was 

(A) filtered through silica (lOOmg) and washed with methanol 

(B) filtered through Celite and washed with DME or DMF. 

The solvent was evaporated and the residue was dissolved in DMSO (0.25ml) and 
purified by preparative mass-directed LC-MS. 

General Method B 

A solution of N-cyclopropyl-3-(lH-indazol-5-yl)-4-methylbenzamide (Example 17, 
30mg) in dichloromethane (2ml) was added to the sulfonyl chloride (O.llmmol). 



(0.15g). 



LCMS: Rt3.82min. 



Intermediate 78: l-Acetvl-5-bromo-3-methvl-lH-indazole 
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Pyridine (SOfimol) was added and the solution was stirred at 20° for 18h (if a solution 
is not generated a substantial quantity of the 2-substituted product is formed). The 
solvent was evaporated and the residue was purified by column chromatography on 
silica eluting with cyclohexane:ethyl acetate (4:1 to 1:1). 

5 

General Method C 

A solution of N-cyclopropyl-3-(lH-indazol-5-yl)-4-methylbenzamide (Example 17, or 
N-cyclopropyl-3-fluoro-5-(lH-indazol-5-yl)-4-methylbenzamide (Example 60) 
(lOOmg) in DMF (3ml) was treated with sodium hydride (60% dispersion in oil, 
10 I6.5mg) under nitrogen. After 10 min the sulphonyl chloride (1.2equiv) was added 
and the suspension was stirred at room temp, for 16h. Methanol (5ml) was added, the 
solvent was evaporated and the crude product was purified by column 
chromatography on silica eluting with a cyclohexanexthyl acetate gradient or by 
reverse phase preparative Hplc. 

15 

General Method D 

The solution of the ester methyl (5-{5-[(cyclopropylamino)carbonyl]-2- 
methylphenyl}-lH-indazol-l-yl)acetate (Example 117) or methyl (5-{5- 
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-l/i r -indazol-l-yl)acetate 
20 (Example 123) (0.015g) in methanol (0.2ml) was treated with an amine (3 equiv) then 
stirred at 65° under nitrogen for 18h. The methanol was evaporated and the residue, in 
chloroform, was applied to a Varian SCX-2 ion exchange column and eluted with 
chloroform:methanol (9:1). If required the product was further purified by reverse 
phase preparative Hplc. 

25 

Example 1; jV>Cvclopropvl"4-methvl-3-(3-piperidin>4-vl-l,2-benzisoxazol-6- 
vObenzamide 




Example 1 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-l,2- 
30 benzisoxazole and Intermediate 5 . 

NMR: 5H [ d6-DMSO ] 8.43 (1H, s), 8.08 (1H, d), 7.75 (3H, m), 7.43(2H, t), 3.6 (1H, 
m), 3.4(2H, m) 3.12 (2H, m), 2.85 (2H, m), 2.3 (3H, s), 2.2 (2H, m), 2.1 (2H, m), 0.67 
(2H, m), 0.56 (2H, m). 
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LCMS: Rt 2.31min, MH*376. 



Example 2; 4-lVfethvl-Ar-f3-morpholin.4-vlDhenvn-3-f3-piper idin-4-vl-1.2- 
benzisoxazol-6-vl)benzamide 



5 



HN 




Example 2 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-l,2- 
benzisoxazole and Intermediate 10. 



NMR: 5H [d6-DMSO] 10.09 (1H, s), 8.09 (1H, d), 7.94 (1H, dd), 7.91 (1H, brs), 7.82 
(1H, brs), 7.51 (1H, d), 7.47 (1H, d), 7.39 (lh, brs), 7.29 (1H, brd), 7.19 (1H, t), 6.70 
(1H, dd), 3.74 (4H, apparent t), 3.48 (1H, brm), 3.29 (2H, brd), 3.09 (4H, apparent t), 
2.95 (2H, brt), 2.34 (3H, s), 2.15 (2H, brd), 2.01 (2H, brt). 
15 LCMS: Rt 2.56min, MH*497. 

Example 3; A f -r4-Methvl-3-f3-piperidin-4-vl-1.2-benzisoxazol-6-vl)phenvn-2- 
pvrrolidin-l-vlisonicotinamide 



Example 3 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-l,2- 
benzisoxazole and Intermediate 13. 



25 NMR: 8H [ d6-DMSO ] 10.3 (1H, s), 8.4 (1H, s), 8.2 (1H, d), 8.05 (lH,d), 7.75 (3H, 
m), 7.4(1H, d), 7.3 (1H, d), 6.95(1H, d), 6.85 (1H, s), 3.45 (4H, m), 3.2 (2H, d), 
2.9(2H, t), 2.25 (3H, s), 2.1(2H, d), 1.95 (4H, m). 
LCMS : Rt 2.26min, MH+482. 



10 



20 
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Example 4; N-r4-Methvl-3-(3-me th yM .2-benzisoxazoI-6-vnphenvn-2-pyrroIidin> 
1-vlisonicotinamide 




5 A mixture of 6-bromo-3-methyl-l ,2-benzisoxazole (1 lmg), N-[4-methyl-3-(4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-pheny^^ 

(Intermediate 13, 15mg) and aqueous sodium carbonate (0.5M, 0.25ml) in anhydrous 
DME (1ml) was degassed then stirred under nitrogen. A solution of 
tetrakis(triphenylphosphine)palladium(0) (2.5mg) in DME (0.25ml) was added and 
10 the mixture was stirred at 80° for 16h. The solvent was removed under vacuum and 
the residue was partitioned between dichloromethane and water. The organic layer 
was separated using a hydrophobic filter, the solvent was evaporated and the residue 
was purified by column chromatography on silica, eluting with a cyclohexane-ethyl 
acetate gradient to give the title compound as an oil (5.6mg). 

15 

NMR 5H [d6-DMSO, 600MHz ] 10.3 ( 1H, br.s ), 8.18 ( 1H, d), 7.93 ( 1H, d ), 7.74 ( 
1H, dd ), 7.71 ( 1H, d ), 7.67 ( 1H, s ), 7.37 ( 1H, d ), 7.37 ( 1H, d ), 6.97 ( 1H, d ), 
6.86 ( 1H, s ), 3.43 ( 4H, br.t ), 2.60 (3H, s ), 2.22 ( 3H, s ), 1.96 (4H, br.t ). 
LC-MS: Rt 2.91min, MH+ 413. 

20 

ExampleS; N-r4-MethvI-3-(3-methvM,2-benzisoxazol-6-vl)phenvnthiophene-3- 
carboxamide 
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Example 5 was prepared in a similar manner to Example 4 using 6-bromo-3 -methyl- 
1,2-benzisoxazole (1 lmg) and N-[4-methyl-3-(4,4,5,5-tetramethyl- 
[l,3,2]dioxaborolan-2-yl)-phenyl]-3-thiopheneamide (Interriaediate 15, 17mg) to give 
an oil (8.5mg). 

5 

NMR 8H [d6-DMSO, 600MHz ] 10.06 ( 1H, br.s ), 8.32 ( 1H, dd ), 7.93 ( 1H, d ), 
7.73 ( 1H, dd ), 7.69 ( 1H, d ), 7.67 ( 1H, br.s ) 7.64 ( 1H, dd), 7.62 ( 1H, dd ), 7.37 ( 
1H, dd ), 7.31 ( 1H, d ), 2.60 ( 3H, s), 2.21 (3H, s ). 
LC-MS: Rt3.51min,MH+349. 

10 

Example 6: N-r4->MethvN3-(3-methyl-l,2-benzisoxazol-6-vl)phenvI1-3-furamide 




Example 6 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl- 
15 1,2-benzisoxazole (1 lmg) and N-[4-methyl-3~(4,4,5,5-tetramethyl- 

[l,3,2]dioxaborolan-2-yl)-phenyl]-3-furamide (Intermediate 17, 16mg) to give the title 
compound as an oil (8.6mg). 



LC-MS: Rt 3.39, MH+ 333. 

20 

Example 7: 4-Methvl-3-(3-methvl-1.2-benzisoxazol-6-vlVN-(3-morphoIin-4- 
vlphenvDbenzamide 
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o 

Example 7 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl- 
1,2-benzisoxazole (llmg) and 4-methyl-N-(3-morpholin-4-yl-phenyl)-3-(4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 9, 21mg) to give the 
5 title compound as an oil (9.6mg). 

NMR 5H [d6-DMSO, 600MHz ] 10.07 ( 1H, br.s), 7.96-7.88 ( 3H, m), 7.76 ( 1H, S), 
7.50 ( 1H, d ), 7.46 ( 1H, d ), 7.38 ( 1H, br.s ), 7.28 ( 1H, br.d ), 7.18 ( 1H, t ), 6.70 ( 
1H, dd ), 3.74 ( 4H, m ), 2.60 ( 3H, s ), 2.32 ( 3H, s ). 
10 LC-MS: Rt 3.47min, MH+ 428. 

Example 8: 4-Methvl-3-(3-methvNl,2-benzisoxazol-6-vl)-N-(13-thiaz6l-2- 
vDbenzamide 




15 

Example 8 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl- 
1,2-benzisoxazole (llmg) and N-(thiazol-2-yl)-4-methyl-3-(4,4,5,5-tetramethyl- 
[l,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 18, 17mg) followed by 
purification via mass directed autoprep to give the title compound as an oil (1.3mg). 

20 

LC-MS: Rt 3.45min, MH+ 350. 
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Example 9: N"CvcIopropyl*4-methvl-3-(3-methvl-l>2"benzisoxazol-6» 
vDbcnzamide 




o 



HN 



5 Example 9 was prepared in a similar manner to Example 4 using 6 -bromo-3 -methyl- 
1,2-benzisoxazole (llmg) and N-cyclopropyl-4-methyl-3-(4 > 4,5,5-tetramethyl- 
[l,3 5 2]dioxaborolan-2-yl)-benzamide (Intermediate 5, 15mg) to give the title 
compound as an oil (8.5mg). 

10 NMR 5H [d6-DMSO, 600MHz] 8.43 ( 1H, br.d ), 7.92 ( 1H, d ), 7.78 ( 1H, dd ), 7.74 
(1H, d ), 7.70 ( 1H, s ), 7.42-7.37 ( 2H, 2xd ), 2.85 ( 1H, m ), 2.60 ( 3H, s ), 2.27 ( 3H, 
s ), 0.67 ( 2H, m ), 0.55 ( 2H, m ). 
LC-MS:Rt3.19min, MH+307. 

15 Example 10: N-r4-Methvl-3-(3-methvl-l,2-benzisoxazol-5-vl)phenvn-2- 
pvrrolidin-l-vlisonicotinamide 



Example 10 was prepared in a similar manner to Example 4 using 5-bromo-3-methyl- 
20 1,2-benzisoxazole (1 lmg) and N-[4-methyl-3-(4,4,5,5-tetramethyl- 

[l,3,2]dioxaborolan-2-yl)-phenyl]-2-pyrrolidin-l-yl-isonicotinamide (Intermediate 13, 
16mg) to give the title compound as an oil (6.6). 




WO 2004/010995 PCT/GB2003/003316 

67 

LC-MS: Rt 2.91min, MH+ 413. 

Example 11: N-Cvclopropvl-3-r3-ttr2-hvdroxv-l- 
(hvdroxvmethvl)ethvHaminolmethy^^ 

5 




A mixture of 2'[(6-bromo~l,2-benzisoxazol-3-yl)methyl]amino-l 3 3-propanediol 
(Intennediate 2, 8mg), N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl- 
[l,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 5, lOmg) aqueous sodium 
10 carbonate (1M, 0.1ml) and tetrakis(triphenylphosphine)palladium(0) (Img) in 2- 
propanol (0.2ml) was stirred at 80° under nitrogen for 18h. The solvent was 
evaporated and the residue was purified on a Varian Bond-Elut SPE cartridge (silica, 
500mg) using a dichloromethane-methanol elution gradient (19:1 to 9:1) to give the 
title compound as an oil (3mg). 

15 

NMR 8H [d6-DMSO] 8.43 (1H, br.d ), 8.08 ( 1H, d ), 7.80 ( 1H, dd ), 7.75 ( 1H, d ), 
7.73 ( 1H, br.s ), 7.40 ( 2H, 2xd ), 4.48 ( 2H, br.t ), 4.24 ( 2H, s ), 3.42 ( 4H, m ), 2.85 
( 1H, m ), 2.61 ( 1H, m ), 2.28 ( 3H, s ), 0.72-0.53 ( 4H, m ). 
LC-MS: Rt 2.15min, MH+ 396. 

20 

Example 12: N-(3-Methoxyphenvl)-4-methvN3-(3-piperidin-4-vM < 2- 
benzisoxazol-6-vDbenzamide 




25 

N-(3-Methoxyphenyl)-4-methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl^ 
benzamide (Intermediate 19, 54mg), DME (3ml), aqueous sodium carbonate (1M, 
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2ml), tetrakis (triphenylphosphine) palladium (20mg) and 6-bromo-3-piperidin-4-yl- 
1,2-benzisoxazole (44mg) were heated together at 80°C under nitrogen for 18h. The 
solvent was evaporated and the residue was purified by column chromatography on 
silica (lOg ) eluting with dichloromethane:ethanol:ammonia (40:8: 1) to give the title 
5 compound (37mg). 

NMR: 8H[d6-DMSO] 8.05 (1H, d), 7.88-7-97 (2H, m), 7.79 (1H, s), 7.50 (1H, d), 
7.42-7.47 (2H, m), 7.36 (1H, br d), 7.23 (1H, dd), 6.67 (1H, dd), 3.09-3.14 (5H, m), 
2.76 (2H, m), 2.32 (3H, s), 1.99 (2H, m), 1.83 (2H, m). 
10 LCMS: Rt 2.66min, MET 442. 

Example 13; 4-Methvl-3-(3>DiDeridin-4-vl-1.2-benzisoxazol-6-vl)-N--(l < ,3,4- 
thiadiazol-2-vl)benzamide 




4-Methyl-3-(4,4,5,5-tetrame^ 

benzamide (Intermediate 20, 50.7mg), DME (3ml), aqueous sodium carbonate (1M, 
2ml), tetrakis (triphenylphosphine) palladium (20mg) and 6-bromo-3-piperidin-4-yl- 
20 1,2-benzisoxazole (44mg) were heated together at 80°C under nitrogen for 18h. The 
mixture was evaporated and the residue was purified by column chromatography on 
silica (lOg) eluting with cyclohexane:ethyl acetate (8:1 to 1:1) followed by 
dichloromethane:ethanol:ammonia (20:8:1) to give the title compound (30.1mg). 

25 NMR: 5H[d6-DMSO] 8.95 (1H, s), 8.01-8.09 (4H, m), 7.80 (1H, s), 7.47 (1H, d), 7.45 
(1H, d), 3.25-3.47 (3H, m), 2.97 (2H, dd), 2.32 (3H, s), 2.14 (2H, m), 1.97 (2H, m). 
LCMS: Rt 2.44min, MET 420. 



30 



Example 14: N-r4-Methvl-3-(3>piDeridin-4-vl-l,2-benzisoxazol-6 
vDphenvllthiophene-3-carboxamide 
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N-[4-Methyl-3<4,4,5,5-tetn^ 

amide (Intermediate 15, 50mg), DMF (1.5ml), aqueous sodium carbonate (1M, 
5 0.75ml), tetrakis (triphenylphosphine) palladium (7.5mg) and 6-bromo-3-piperidin-4- 
yl-l,2-benzisoxazole (41mg) were heated together at 80°C under nitrogen for 18h. 
The solvent was evaporated, and the residue was purified by column chromatography 
on silica (lOg ) eluting with dichloromethane:ethanol:ammonia (100:8:1) to give the 
title compound (36.8mg). 

10 

NMR: 5H[d6-DMSO] 10.07 (1H, d), 8.32 (1H, s), 8.00 (1H, dd), 7.59-7.74 (4H, m), 
7.35 (1H, d), 7.29 (1H, dd), 6.94 (1H, d), 3.02 (2H, m), 2.66 (2H, m), 2.20 (3H, s), 
1.96 (1H, m), 1.78 (2H, m), L50 (1H, m). 
LCMS: Rt 2.71min, MH* 418. 

Example 15: N-r4-Methvl"3-(3-piperidin-4-vM,2-benzisoxazol-6-vl)phenvn-3- 
furamide 




20 

N«[4-Methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-3-furara 
(Intermediate 17, 47mg), DMF (1.5ml), aqueous sodium carbonate (1M, 0.75ml), 
tetrakis (triphenylphosphine) palladium (7.5mg) and 6-bromo-3-piperidin-4-y!-l > 2- 
benzisoxazole (41mg) were heated together at 80°C under nitrogen for 18h. The 
25 solvent was evaporated and the residue was purified by column chromatography on 
silica (lOg ) eluting with dichloromethane:ethanol:ammonia (100:8:1) to give the 
title compound (37.8mg). 
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NMR: 5H[d6-DMSO] 9.93 (1H, d), 835 (1H, s), 8.00 (1H, dd), 7.78 (1H, s), 7.61- 
7.69 (2H, m), 7.35 (1H, d), 7.28 (1H, dd), 6.98 (1H, s), 3.02 (2H, m), 2.65 (2H, in), 
2.21 (3H, s), 1.96 (1H, m), L77 (2H, m), 1.49 (1H, m). 
5 LCMS:Rt2.55min,MHr402. 

Example 16: N-(CvcIopropv]methvl)-4-methvl-3-(3-piperidin-4-vl-l,2- 
benzisoxazol-6-vI)benzamide 




N-CyclopropylmethyM-methyl^ 

benzamide (Intermediate 21, lOOmg), DME (5ml), aqueous sodium carbonate (1M, 
3ml), tetrakis (triphenylphosphine) palladium (0) (37mg) and 6-bromo-3-piperidin-4- 
15 yl-l,2-benzisoxazole (76mg) were heated together at 80°C under nitrogen for 18h. 
The solvent was evaporated and the residue was purified by column chromatography 
on silica (lOg ) eluting with dichloromethane:ethanol:ammonia (100:8:1 to 70:8:1) to 
give the title compound (53mg). 

20 NMR: 5H[d6-DMSO] 8.56 (1H, t), 8.03 (1H, d), 7.81 (1H, dd), 7.78 (1H, s), 7.74 

(1H, s), 7.42 (1H, d), 7.38 (1H, d), 3.12 (2H, t), 3.05 (2H, m), 2.68 (2H, m), 2.29 (3H, 
s), 1.95 (2H, m), 1.78 (2H, m), 1.00 (1H, m), 0.41 (2H, m), 0.20 (2H, m). 
LCMS: Rt 2.56min, MH* 390. 

25 Example 17: N-Cvclopropvl-3-(lH-indazol-5-vlV4-methvlbenzamide 




To a solution of tert-butyl 5-bromo-lH-indazole-l-carboxylate (Intermediate 3, 2.0g) 
30 and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)- 



WO 2004/010995 



71 



PCT/GB2003/003316 



benzamide (Intermediate 5, 2.04g) in DME (125ml) was added tetrakis 
(triphenylphosphine) palladium (0.78g) and aqueous sodium carbonate (1M, 80ml ). 
The mixture was heated at reflux under nitrogen for 16h. The solvent was evaporated 
and the residue was purified by column chromatography on silica, eluting with 
5 cyclohexane:ethyl acetate (2:1 to 1:1) to give the title compound (1.38g). 

NMR: 5H [CDC1 3 ] 8.10 (1H, s), 7.31-7.68 (7H, m), 6.26 (1H, br s), 2.89 (1H, m), 
2.29 (3H, s), 0.86 (2H, m), 0.60 (2H, m). 
LCMS: Rt 2.82min, MH* 292. 

0 

Example 18: N-Cvclopropvl-4"inethvl"3-fl-(phenvlsuIfonvl)-lH>indazol-S- 
vllbenzamide 



Example 18 was prepared by General Method B using benzenesulfonyl chloride to 
give the title compound (10.4mg). 



NMR: 5H[d6-DMSO] 8.58 (1H, d), 8.38 (1H, d), 8.19 (1H, d), 7.97 (2H, d), 7.85 (1H, 
20 s), 7.62-7.77 (6H, m), 7.39 (1H, d), 2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53 
(2H,m). 

LCMS: Rt 3.37min, MfT 432. 

Example 19: N-Cvclopropvl-3-( l-r(3-fluorophenvl)sulfonvn-lH-indazol-5-vl)"4- 
25 methylbenzamide 



Example 19 was prepared by General Method B using 3-fluorobenzenesulfonyl 
30 chloride to give the title compound (19.2mg). 



NMR: 5H[d6-DMSO] 8.62 (1H, s), 8.38 (1H, d), 8.20 (1H, d), 7.86 (1H, s), 7.60-7.84 
(7H, m), 7.39 (1H, d), 2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53 (2H, m). 




15 
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LCMS: Rt 3.44min, MET 450. 

Example 20; 3-{l-r(3-Cvanophenvl)sulfonvn-lH-indazol-S-vl>-N-cvclopropYl-4- 
methvlbenzamide 

5 




Example 20 was prepared by General Method B using 3-cyanobenzenesulfonyl 
chloride to give the title compound (14.5mg). 

10 

NMR: 6H[d6-DMSO] 8.64 (1H, s), 8.51 (1H, s), 8.39 (1H, d), 8.27 (1H, d), 8.21-8.24 
(2H, m), 7.87 (1H, s), 7.83 (1H, dd), 7.76 (1H, d), 7.68-7.72 (2H, m), 7.39 (1H, d), 
2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.5 1 (2H, m). 
LCMS: Rt 3.34min, Mtf 457. 

15 

Example 21: N-Cvclopropvl-3-U-r(3.4-difluorophenvl)sulfonvn-lH-indazol-5- 
vl>-4-methvlbenzamide 




Example 21 was prepared by General Method B using 3,4-difluorobenzenesulfonyl 
chloride to give the title compound (15.6mg). 

NMR: 5H[d6-DMSO] 8.63 (1H, s), 8.40 (1H, br d), 8.21 (1H, d), 8.16 (1H, td), 7.85- 
25 7.90 (2H, m), 7.65-7.80 (4H, m), 7.40 (1H, d), 2.82 (1H, m), 2.25 (3H, s), 0.67 (2H, 
m), 0.54 (2H, m). 
LCMS: Rt 3.49min, MH* 468. 
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Example 22: N-Cvclopropvl-4-methvI-3-ri-(methvlsulfonvl)-lH -indazol-5- 
vllbenzamide 




5 

Example 22 was prepared by General Method B using methanesulfonyl chloride to 
give the title compound (6.9mg). 

NMR: 5H[d6-DMSO] 8.64 (1H, s), 8.42 (1H, d), 8.03 (1H, d), 7.91 (1H, s), 7.76 (1H, 
10 d), 7.73 (1H, s), 7.66 (1H, dd), 7.40 (1H, d), 3.50 (3H, s), 2.84 (1H, m), 2.28 (3H, s), 
0.67 (2H, m), 0.55 (2H, m). 
LCMS: Rt 2.97min, MH* 370. 

Example 23: N-Cvclopropvl-3-ri-(2.3-dihvdro-l>benzofuran-5-vl suIfonvlVlH- 
15 mdazol-5-vn-4-methvlbenzamide 




Example 23 was prepared by General Method B using 2,3-dihydro-l-benzofuran-5- 
20 sulfonyl chloride to give the title compound (9.2mg). 

NMR: 8H[d6-DMSO] 8.54 (1H, s), 8.39 (1H, d), 8.17 (1H, d), 7.82-7.86 (2H, m), 
7.74-7.77 (2H, m), 7.70 (1H, br s), 7.66 (1H, dd), 7.39 (1H, d), 6.93 (1H, d), 4.62 (2H, 
dd), 3.21 (2H, dd), 2.83 (1H, m), 2.25 (3H, s), 0.66 (2H, m), 0.54 (2H, m). 
25 MS:e/z+474. 

Exam ple 24: N-Cvclopropvl>3-(l"rf3«methoxvphenvl)sulfonvl1-lH"indazol-5-vl)> 
4-methylbenzamide 
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Example 24 was prepared by General Method B using 3-methoxyphenylsulfonyl 
5 chloride to give the title compound (1 l.Omg). 

NMR: 8H[d6-DMSO] 8.59 (1H, s), 8.39 (1H, d), 8.19 (1H, d), 7.85 (1H, s), 7.76 (1H, 
d), 7.65-7.73 (2H, m), 7.49-7.54 (2H, m), 7.37-7.41 (2H, m), 7.30 (1H, d), 3.78 (3H, 
s), 2.82 (1H, m), 2.24 (3H, s), 0.66 (2H, m), 0.53 (2H, m). 
10 LCMS: Rt 3.42min, MH+ 462. 

Example 25: 3-ri-(Benzvlsulfonvn-lH-indazol-5-vl1-N-cvc lopropvl-4- 
methvlbenzamide 



Example 25 was prepared by General Method B using benzylsulfonyl chloride to give 
the title compound (16.4mg). 

20 NMR: 8H[d6-DMSO] 8.64 (1H, s), 8.41 (1H, d), 7.80 (1H, s), 7.75 (1H, dd), 7.67 
(1H, d), 7.51 (1H, d), 7.37 (1H, dd), 7.18 (1H, dd), 7.12 (2H, dd), 7.00 (2H, d), 5.02 
(3H, s), 2.83 (1H, m), 2.21 (3H, s), 0.67 (2H, m), 0.54 (2H, m). 
LCMS: Rt 3.34min, MET 446. 

25 Example 26: N-Cvclopropvl-3-fl-rr5-isoxazoI-3-vlthien-2-v l)sulfonvn-lH- 
indazol-5-vl)-4-methvlbenzamide 
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Example 26 was prepared by General Method B using 5-isoxazol-3-ylthiophene-2- 
sulfonyl chloride to give the title compound (3.5mg). 

5 

NMR: 8H[d6-DMSO] 8.73 (1H, s), 8.70 (1H, s), 8.39 (1H, d), 8.16 (1H, d), 8.03 (1H, 
d), 7.90 (1H, s), 7.69-7.79 (4H, m), 7.39 (1H, d), 7.16 (1H, d), 2.83 (1H, m), 2.25 (3H, 
s), 0.66 (2H, m), 0.52 (2H, m). 
LCMS: Rt 3.46min, MH* 505. 

10 

Example 27; 3-(l-r(4-Acetvlphenvl)sulfonYn-lH-indazoI-5-vl>-N-cvcIopropvI-4- 
methvlbenzamide 




Example 27 was prepared by General Method B using 4-acetylphenylsulfonyl chloride 
to give the title compound (3.6mg). 

NMR: 6H[d6-DMSO] 8.62 (1H, s), 8.38 (1H, d), 8.21 (1H, d), 8.10 (4H, m), 7.86 
20 (1H, s), 7.76 (1H, dd), 7.69-7.71 (2H, m), 7.39 (1H, d), 2.83 (1H, m), 2.57 (3H, s), 
2.24 (3H, s), 0.66 (2H, m), 0.52 (2H, m). 
LCMS: Rt 3.32min, MET 474. 



25 



Example 28; Methyl 4-f r(5-l5-r(cyclopropylamino')carbonvn-2-methvlphepvl>- 
lH-indazol-l-vl)sulfonvrimethvllbenzoate 
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Example 28 was prepared by General Method B using methyl 4- 
[(chlorosulfonyl)methyl]benzoate to give the title compound (7.8mg). 

NMR: 5H[d6-DMSO] 8.64 (1H, s), 8.39 (1H, d), 7.78 (1H, s), 7.74 (1H, d), 7.66 (2H, 
d), 7.64 (1H, s), 7.45 (1H, d), 7.37 (1H, d), 7.31 (1H, d), 7.11 (2H, d), 5.17 (2H, s), 
3.76 (3H, s), 2.83 (1H, m), 2.13 (3H, s), 0.67 (2H, m), 0.54 (2H, m). 
LCMS: Rt 3.38min, MET 504. 

Example 29: N-Cvclopropvl-3-l l-r(3.4-dimethoxvphenvnsulfonvll-lH-indazoI-5- 
vl)-4-methvlbenzamide 



Example 29 was prepared by General Method B using 3,4-dimethoxybenzenesulfonyl 
chloride to give the title compound (4.2mg). 

20 NMR: 5H[d6-DMSO] 8.56 (1H, s), 8.39 (1H, d)„ 8.20 (1H, d), 7.84 (1H, s), 7.75 (1H, 
d), 7.70 (1H, s), 7.66 (1H, d), 7.57 (1H, dd), 7.39 (1H, d), 7.35 (1H, d), 7.14 (1H, d), 
3.80 (3H, s), 3.77 (3H, s), 2.83 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53 (2H, m). 
LCMS: Rt 3.29min, MH* 492. 




25 



Example 30; N-Cvclopropvl-4-methvl-3-fl-f f4 



rtrifluoromethvnphenvnsulfonvl>-lH-indazol -5-vnbenzamide 
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Example 30 was prepared by General Method B using 

4-(trifluoromethyl)benzenesulfonyl chloride to give the title compound (13.3mg). 

5 

NMR: SH[d6-DMSO 8.64 (1H, s), 8.39 (1H, d), 8.17-8.23 (3H, m), 8.02 (2H, d), 7.87 
(1H, s), 7.76 (1H, d), 7.71 (1H, d), 7.70 (1H, s), 7.39 (1H, d), 2.83 (1H, m), 2.24 (3H, 
s), 0.65 (2H, m), 0.53 (2H, m). 
LCMS: Rt 3.61min, MH+ 500. 

10 

Example 31: N"Cvclopropvl-3-ll-r(4-fluorophenvl)sulfonvn-lH-inda2ol-5-vlV4- 
methvlbenzamide 




Example 31 was prepared by General Method B using 4-fluorobenzenesulfonyl 
chloride to give the title compound (13.3mg). 

NMR: 8H[d6-DMSO] 8.39 (1H, s), 8.25 (1H, d), 8.06 (2H, dd), 7.76 (1H, s), 7.71 
20 (1H, d), 7.66 (1H, s), 7.62 (1H, d), 7.38 (1H, d), 7.29 (2H, dd), 2.82 (1H, m), 2.27 
(3H, s), 0.78 (2H, m), 0.61 (2H, m). 
LCMS: Rt 3.41min, MH+ 450. 



Example 32; 4-MethvI-3-(3-piperidin'4-vM,2-ben2isoxa2ol-6-vl)-A^-(l,3-thia2ol- 
25 2-vl)benzamide 
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4-Methyl-3-(4,4,5,5-tetr^ 

benzamide (Intermediate 18, 50mg), DME (3ml), aqueous sodium carbonate (1M, 
5 2ml), tetrakis(triphenylphosphine)palladium (20mg) and 6-bromo-3-piperidin-4-yl- 
1,2-benzisoxazole (44mg, 147nmol) were heated together at 80°C under nitrogen for 
18h. The solvent was evaporated, and the residue was purified by column 
chromatography on silica (lOg) eluting with dichloromethane:ethanol:ammonia 
(100:8: 1) to give the title compound (43mg). 

10 

NMR: 5H[d6-DMSO] 8.00-8.09 (3H, m), 7.81 (1H, s), 7.44-7.52 (3H, m), 7.19 (1H, 
d), 3.08 (2H, m), 2.69 (2H, m), 2.34 (3H, s), 1.98 (2H, m), 1.80 (2H, m). 
LCMS: Rt 2.53min, MH+ 419. 

15 Example 33: N-Cvclopropyl^-methvI-S-rS-d-piperazinvD-l^-benzisoxazol-fi- 
vllbenzamide 




A solution of 1,1-dimethylethyl 4-(6-{5-[(cyclopropylamino)carbonyl]-2- 
20 methylphenyl}-l,2-benzisoxazol-3-yl)-l-piperazinecarboxylate (Intermediate 26) in 
methanol (1ml) was treated with a solution of hydrogen chloride in dioxan (4N, 1ml) 
then stirred at room temp, for 18h. The solvent was evaporated and the residue was re- 
dissolved in methanol and applied to an SCX cartridge (lg). Elution with methanol 
followed by methanol:0.88ammonia (99:1) gave the title compound as a white solid 
25 (0.016g). 



LCMS: Rt2.31min,MH+377. 
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Example 34; N-CvcIoDropvl-4-methvI-3-r3-(4-morpholinvl)-l,2-benzisoxazol-6- 
vllbenzamide 




5 

A mixture of 6-bromo-3-(4-morpholinyl)-l,2-benzisoxazole (Intermediate 27) 
(0.016g), iV-Cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyM ,3,2-dioxaborolan-2- 
yl)benzamide ( Intermediate 5), (0.03g) 2N aqueous sodium carbonate (1ml) and 
tetrakis(triphenylphosphine)palladium(0) (0.5mg) in isopropanol (3ml) was stirred at 
10 reflux under nitrogen for 17h. The residue was absorbed onto silica (Merck 7734) and 
applied to a Varian Bond-Elut SPE cartridge (silica, 5g). Elution with 
dichloromethane:methanol (98:2) gave the title compound as a white solid (0.024g). 

LCMS: Rt3.03min,MH+378. 

15 

Example 35: N-Cvclopropvl-4-methvl-3-{3"r2-oxo-2>(l-piperazinv»ethvl1-l tt 2- 
benzisoxazol-6-vnbenzamide 

Example: 36; Methyl (6-{5-r(cvcloproDvlamino)carbonvl1-2- methvlphenvl)-l,2- 
benzisoxazol-3-vDacetate 

20 




A suspension of 1,1-dimethylethyl 4-[(6-{5-[(cyclopropylamino)carbonyl]-2- 
methylphenyl } - 1 ,2-benzisoxazol-3-yl)acetyl]- 1 -piperazinecarboxylate (Intermediate 
34) (0.03g) in methanol (1ml) was treated with a solution of hydrogen chloride in 
25 dioxan (4M, 1ml) to give a colourless solution which was stirred at room temp, for 
18h. The solvent was evaporated and the residue was partitioned between 
dichloromethane (2ml) and 2M aqueous sodium carbonate (2ml) The organic layer 
was applied to a Varian Bond-Elut SPE cartridge (silica, 5g) and sequentially eluted 
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with dichloromethane, ether, ethyl acetate, acetonitrile, acetone, 
dichloromethane:ethanol:0.88 ammonia (100:8:1) dichloromethane:ethanol:0.88 
ammonia (40:8:1) ethanol and methanol to give Example 35 (6mg) as a white solid 
and Example 36 (4mg) as a white solid. 

5 

Example 35 -LCMS: Rt 2.27min, MH+ 419. 

Example 36 -LCMS: Rt3.02min, MH+365. 

10 Example 37: N-Cvclopropvl-3'(3-l2-r(2-hvdroxvethvl)amino1-2-oxoethvlM,2- 
benzisoxazol-6-vIV4-methvlbenzamide 




A mixture of N^yclopropyl-4~methyl-3-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
15 yl)benzamide (Intermediate 5) (0.04g) 2-(6-bromo-l,2-benzisoxazol-3-yl)-N-(2- 
hydroxyethyl)acetamide (Intermediate 35) (0.04g) 2M aqueous sodium carbonate 
(1.5ml) and tetrakis(triphenylphosphine)palladium(0) (lmg) in isopropanol (3ml) was 
stirred at reflux under nitrogen for 18h. The mixture was absorbed onto silica (Merck 
7734) and applied to a Varian Bond-Elut SPE cartridge (silica, 5g) and eluted with a 
20 toluene:ethanol gradient ( 100:0 to 0:100) to give the title compound as a white solid 
(0.03g). 

LCMS: Rt 2.60min, MH+ 394. 



25 



Example 38: N-Cvclopropyl-4-methvl-3-l3-r2-oxo-2-(l-piperidinvnethvn-l^ 
benzisoxazol-6-vllbenzamide 
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The procedure for Example 37 was followed using 6-bromo-3-[2-oxo-2-(l- 
piperidinyl)ethyl]-l,2-benzisoxazole (Intermediate 36) (0.04g) in place of 
5 Intermediate 35 to give the title compound as a white solid (0.03g). 

LCMS: Rt3.10min,MH+418. 

Example 39: N-Cvclopropvl-4-methvl-3-{ 342-(methvlaininoV2-oxoethvn-l«2- 
10 benzisoxazol-6-vI}benzamide 



The procedure for Example 37 was followed 2-(6-bromO"l,2-benzisoxazol-3-yl)-N- 
15 methylacetamide (Intermediate 37) (0.04g) in place of Intermediate 35 to give the tide 
compound as a white solid (0.02g). 

LCMS: Rt 2.69min, MH+ 364. 

20 Example 40: N-Cvclopropvl-3-(3-l 2-r(3-hvdroxvpropyl)amino1-2-oxoethvl)>l,2- 
benzisoxazol-6-vl)-4-methvIbenzamide 
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The procedure for Example 37 was followed 2-(6-bromo-l,2-benzisoxazol-3-yl)-N- 
5 (3-hydroxypropyl)acetamide (Intermediate 38) (0.04g) in place of Intermediate 35 to 
give the title compound as a white solid (0.03g). 

LCMS: Rt 2.60min, MH+ 408. 

10 Example 41; N-Cvclopropvl-3-f3"(2"r(cvcIopropvlmethvl)amino1«2-oxoethvl)- 
l,2-benzisoxazol-6-vlV4-methvlbenzamide 




15 The procedure for Example 37 was followed 2-(6-bromo-l,2-benzisoxazol-3-yl)-N- 
(cyclopropylmethyl)acetamide (Intermediate 39) (0.04g) in place of Intermediate 35 
to give the title compound as a white solid (0.02g). 

LCMS: Rt 2.99min, MH+ 404. 

20 

Example 42; N-Cvclopropyl-4-methvl-3-( 342-oxo-2-a-pyrrolidinvl)ethvri-l,2- 
benzisoxazol-6-vI)benzamide 




WO 2004/010995 



83 



PCT/GB2003/003316 



The procedure for Example 37 was followed using 6-bromo-3-[2-oxo-2-(l- 
pyrroHdinyl)ethyl]-l,2-benzisoxazole (Intermediate 40) (0.04g) in place of 
Intermediate 35 to give the title compound as a white solid (O.Olg). 

5 LCMS: Rt 3. 19min, MH+ 404. 

Example 43: N'Cvclopropyl-34342-(ethvlaminoV2-oxoethvn-l,2-benzisoxazol- 
6-vl)-4-methvlbenzamide 



10 




The procedure for Example 37 was followed using 2-(6-bromo-l,2-benzisoxazoI-3- 
yl)-N-ethylacetamide (Intermediate 41) (0.04g) in place of Intermediate 35 to give the 
15 title compound as a white solid (0.02g). 

LCMS: Rt2.81min,MH+378. 



20 Example 44: N-CvclopropvI-3-l342-(cvclopropvIamino)- 2>oxoethvl1--l,2 
benzisoxazol-6-vl>-4-methvlbenzamide 




The procedure for Example 37 was followed using 2-(6-bromo-l,2-benzisoxazol-3- 
yl)-N-cyclopropylacetamide (Intermediate 42) (0.04g) in place of Intermediate 35 to 
give the title compound as a white solid (0.02g). 



30 



LCMS: Rt 2.83min, MH+ 390. 
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Example 45; N»CvcIopropvl-4-methvl-3-i3>r2-(4-morpholinvIV2-oxoethvn-l,2- 
henzisoxazol-6-vl)benzamide 



The procedure for Example 37 was followed using 6-bromo-3-[2-(4-morpholinyl)-2- 
oxoethyl]-l,2-benzisoxazole (Intermediate 43) (0.04g) in place of Intermediate 35 to 
give the title compound as a white solid (0.02g). 

10 LCMS: Rt 2.79min, MH+ 420. 

Example 46: N-CvclopropvI-4-methvl-3-l3-r2-(ir3- 

(methvloxv>phenvl1methvl)amino)-2-oxoethyl1-l,2>benzisoxazol-6-vUbenzaniide 



The procedure for Example 37 was followed using 2-(6-bromo-l,2-benzisoxazol-3- 
yl)*N-{[3-(methyloxy)phenyl]methyl}acetamide (Intermediate 44) (0.05g) in place of 
Intermediate 35 to give the title compound as a white solid (0.02g). 

20 

LCMS: Rt3.16min,MH+470. 

Example 47: N-Cvclopropvl-4-methvl>3-(3-r2-oxo-2-(13-thiazol>2- 
vlamino)ethvll"1.2-benzisoxazol-6-vl)benzamide 





25 
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The procedure for Example 37 was followed using 2-(6-bromo-l,2-benzisoxazol-3- 
yl)-N-l,3-thiazol-2-ylacetamide (Intermediate 45) (0.03g) in place of Intermediate 35. 
5 The SPE cartridge was eluted with cyclohexane:ethyl acetate (100:0 to 50:50) to give 
the title compound as a white solid (0.005g). 

LCMS: Rt3.06min,MH+433. 

10 Example 48: N-CvcloDropvI-4-methvl-3"f3-r(4-methvl-l-piperazinvl)methvlT-l,2- 
benzisoxazol-6-vllbeiizaipide 




15 A mixture of 6-bromo-3-[(4-methyH-piperazinyl)methyl]-l ,2-benzisoxazole 
(Intermediate 46) (0.02g) //-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-l,3,2- 
dioxaborolan-2-yl)benzamide (Intermediate 5) (0.02g) 2N aqueous sodium carbonate 
and tetrakis(triphenylphosphine)palladium(0) (lmg) in isopropanol (0.3ml) was 
heated in a Reactivial™ at 65° for 18h. the reaction mixture was partitioned between 

20 water and ethyl acetate, the phases were separated and the aqueous layer was re- 
extracted with ethyl acetate. The combined organic extracts were washed with water 
(x2) and brine, dried using a hydrophobic filter tube and concentrated under a stream 
of nitrogen. The residue was purified by reverse phase preparative Hplc to give the 
title compound as a white foam (0.006g). 

25 



LCMS: Rt2.26min,MH+405. 
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Example 49: N-CvcloproDvl-4-methYl-3-r3-(l-Diperidinvlmethvn-l,2- 
benzisoxazol-6- vllbenzamide 



o 




The procedure for Example 48 was followed using 6-bromo-3-(l-piperidinylmethyl)- 
1,2-benzisoxazole (Intermediate 47) (0.015g) in place of Intermediate 46 to give the 
title compound as a white foam (0.005g). 

10 LCMS: Rt 2.28min, MH+ 390. 

ExaraetegO: N-CvcloDropyl-4-methvl-3-r3-f4-mor pholinvImethvl)-l < 2- 
benzisoxazol-6-vnbenzamide 



The procedure for Example 48 was followed using 6-bromo-3-(4-morpholinylmethyl)- 
1,2-benzisoxazole (Intermediate 48) (0.025g) in place of Intermediate 46 to give the 
tide compound as a white foam (0.002g). 

20 

LCMS: Rt2.64min,MH+392. 

Examnle51; N-Cvclopropyl-4-methvl-3-r3-fl-pvrrolid invlmethvl)-1.2- 
benzisoxazol-6-vnbenzaniide 



15 



o' 




25 
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The procedure for Example 48 was followed using 6-bromo-3-(l-pyrrolidinylmethyl)- 
5 1 ,2-benzisoxazole (Intermediate 49) (0.015g) in place of Intermediate 46 to give the 
title compound as a white foam (0.002g). 

LCMS: Rt 2.24min, MH+ 376. 

10 Example 52: 3-(3-Amino-1.2-benzisoxazol-6-vl)-N-cvcIopropvI-4- 
methvlbenzamide 




15 A mixture of 3-amino-6-bromo-l,2-benzisoxazole (0.04g) iV-cyclopropyl-4-methyl-3- 
(4,4,5,54etramethyM,3,2-dioxaborolan-2-yl)benzamide (Inteimediate 5) (0.07g) and 
saturated aqueous sodium hydrogen carbonate (0.25ml) was stirred under nitrogen, 
treated with tetrakis(triphenylphosphine)palladium(0) then heated at reflux for 6h. 
Ethyl acetate (2ml) and water (2ml) were added to the cooled mixture and the phases 

20 were separated. Hie organic layer was washed with brine, dried using a hydrophobic 
filter tube and concentrated under a stream of nitrogen. The residue was purified by 
reverse phase preparative Hplc to give the title compound as a white foam (0.006g). 

LCMS: Rt2.75min,MH+308. 

25 

Example 53: N-Cvclopropvl-3-r3-(cvclopropylamino)-l,2-benzisoxazoI>6-vn-5- 
fluoro-4-methvlbenzamide 
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10 



15 



20 



25 



A mixture of 64>romo-N-cyclopropyl-l,2-benzisoxazol-3-amine (Intermediate 53) 
(0.02g) N^yclopropyl-3-fl^ 

yl)benzamide (Intermediate 62) (0.02g) saturated aqueous sodium hydrogen carbonate 
(0,5ml) and tetrakis(triphenykphosphine)palladium(0) in isopropanol (2ml) was 
heated in a microwave at 150° for lOmin. The residue was absorbed onto silica 
(Merck 7734) and applied to a Varian Bond Elut SPE cartridge (silica, 5g) elutin with 
cyclohexane:ethyl acetate (75:25 to 0:100) to give the title compound (lOmg). 

LCMS: Rt 3.20, MH+ 366. 

Example 54; 6»{5-r(Cvclopropvlamino)carbonvn-3-fluoro-2-methvlphenvl>>N- 
(cvclopropvlmethvn-l>2"benzisoxazole-3-carboxaniide 



A mixture of 6-bromo-N-(cyclopropylmethyl)-l,2-benzisoxazole-3-carboxamide 
(Intermediate 56) (0.03g) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-tetramethyl- 
l,3,2-dioxaborolan-2-yl)benzamide (Intermediate 62) (0.03g) saturated aqueous 
sodium hydrogen carbonate (0.25ml) and tetrakis(triphenylphosphine)palladium(0) 
(lmg) in isopropanol (0.5ml) was stirred at reflux under nitrogen for 4h. Ethyl acetate 
(2ml) and water (2ml) were added, the phases were separated and the aqueous layer 
was re-extracted with ethyl acetate. The combined organic extracts were washed with 
brine, dried using a hydrophobic filter tube and concentrated under a stream of 
nitrogen. The residue was purified on Varian Bond-Elut SPE cartridge (silica, lg) 
eluting with cyclohexane:ethyl acetate (100:0 to 50:50) to give the title compound as a 
colourless foam (0.03g). 

LCMS: Rt 3.37min, MH+ 408. 

Example 55: 6-f 5»r(Cvclopropvlamino)carbonvn-3>fluoro-2-methvlphenvll-N- 
propyl-l»2-benzisoxazole-3-carboxamide 
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The procedure for Example 54 was followed using 6-bromo-N-propyl- 1 ,2- 
5 benzisoxazole-3-carboxamide (Intermediate 57) (0.04g) in place of Intermediate 56 to 
give the title compound as a yellow foam (0.02g). 

LCMS: Rt332min,MH+396. 

Example 56: 6-{5-r(Cvclopropylamino)carbonvI1-3-fluoro-'2"methvlphenvll-N" 
10 methvM,2-benzisoxazole-3"Carboxamide 




The procedure for Example 54 was followed using 6-bromo-N-methyl- 1 ,2- 
15 benzisoxazole-3-carboxamide (Intermediate 58) (0.04g) in place of Intermediate 56 to 
give the title compound as a yellow foam (0.02g). 

LCMS: Rt 3.04min, MH+ 368. 

Example 57; 6-i5-r(Cvclopropvlamino)carbonvn"3-fluoro-2-methvlphenvl)-N <t N" 
20 dimethvl-l,2-benzisoxazole-3-carboxamide 
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The procedure for Example 54 was followed using 6-bromo-N,N-dimethyl-l,2- 
benzisoxazole-3-carboxamide (Intermediate 59) (0.04g) in place of Intermediate 56 to 
give the title compound as a yellow foam (0.02g). 

LCMS: Rt 3.05min, MH+ 382. 

5 

Example 58; N-Cvclopropvl-6-(5-rfcvclopropylamino)carbonvn-3-fluoro-2- 
methvlphenvlM.2-benzisoxazole-3-carboxamide 




10 

The procedure for Example 54 was followed using 6-bromo-N-cyclopropyl-l,2- 
benzisoxazole-3-carboxamide (Intermediate 60) (0.04g) in place of Intermediate 56 to 
give the title compound as a yellow foam (0.02g). 

LCMS: Rt3.18nun.MH-h 394. 

15 

Example 59: 1 ,1-Dimethvlethvl 5-l5-r(cvclopropylamino)carbonvn-3-fluoro-2- 
methvlphenvll-lH-indazole-l-carboxvlate 




20 

A mixture of tert-butyl 5-bromo-lH-indazole-l-carboxylate (Intermediate 3) (1.07g) 
{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}boronic acid (Intermediate 
64) (0.85g) sodium carbonate (1.9g) and tetrakis(triphenylphosphine)palladium(0) 

25 (0.42g) in 1 ,2-dimethoxyethane (70ml) was stirred at reflux under nitrogen for 20h. 
the solvent was removed and the residue was partitioned between water (50ml) and 
ethyl acetate (50ml). The aqueous layer was re-extracted with ethyl acetate (3x30ml) 
and the combined organic extracts were dried using a hydrophobic filter tube and 
concentrated under vacuum. The residue was purified by column chromatography on 

30 silica eluting with cyclohexane:ethyl acetate (75:25 to 60:40) to give the tide 
compound (3.1g). 
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LCMS: Rt 3.46min, MH+ 410. 

Example 60: N-Cvclopropvl-3-fluoro-5-(lH-indazol-5-vlV4-methvlbenzainide 

5 




A mixture of 1,1-dimethylethyl 5-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2- 
methylphenyl}-lH-indazole-l-carboxylate (Example 59) (0.46g) in a solution of 

10 hydrogen chloride in dioxan (4M, 7ml) was stirred at room temp, under nitrogen for 
4.5h. The solvent was evaporated and the residue was partitioned between 
dichloromethane (20ml) and aqueous sodium hydroxide (2M, 20ml). The organic 
layer was separated using a hydrophobic filter tube, the solvent was evaporated and 
the residue was purified on a Varian Bond-Elut SPE cartridge ( silica, lOg) eluting 

15 with chloroform:methanol (100:0 to 98:2) to give the title compound (0.06g). 

LCMS: Rt 2.96min,MH+310. 

Example 61 ; N-Cvcloprop vl-4-methyl-3*ll-r(l'-methvlethvl)sulf onvll-lH-indazol- 
20 5-yl}benzamide 




Prepared by General Method C. See Table. 

25 

Example 62: N-Cvclopropvl-3>ri-(ethvlsulfonvl)-lH-indazol-5-vlV4- 
methvlbenzamide 
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Prepared by General Method C See Table. 

Example 63: N-CvcloDroPYl-3-ri-(cvcloDropylsulfonvn-lH-indazol-5-vn-4- 
5 methylbenzamide 




Prepared by General Method C. See Table. 

10 

Example 64: Methyl 5-r(5-l5-r(cvclopropvlamino)carbonvl1-2-methvlphenvlMH- 
indazol-l-vl)sulfonvn-2-furancarboxvlate 




15 

Prepared by General Method C. See Table. 
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Example 65: 341-(2.13-Benzoxadia zol-4-vlsulfonvl)-lH-indazol>>S>vl1-N- 
cvclopropvl-4-metbylhenzamide 




5 

Prepared by General Method C. See Table. 

Example 66: N-Cvclopropvl"3414(2-fluorophenvl)sulfonvl1-l H-indazol-5-vlV4- 
methvlbenzamide 

10 




Prepared by General Method C. See Table. 

15 Example 67: N-CvcIopropvl-4-methvl-3-l 1-f (4-m ethvlphenvnsulfonvll-ltt 
indazol-5-vllbenzamide 



WO 2004/010995 



94 



PCT/GB2003/003316 




Prepared by General Method C. See Table. 

5 Example 68; N-CvcIopropvl-4-methvl-3"ri-(2-thienvlsulfonyl)-lH-iiidazoI-5- 
vllbenzamide 




10 Prepared by General Method C. See Table. 

Example 69: N-CvcIopropvl-3-ll>r(3,5-dimethvl-4-isoxazolvl)sulfonvn-lH- 
indazol-5-yl)-4-methvlbenzamide 




Prepared by General Method C. See Table. 
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Example 70; N-CvcloDropvl-4-inethvl-3-ri-(propylsuIfonvI)"lH-indazol-S- 
vHbenzamide 




Prepared by General Method C. See Table. 



Example 71: N>Cvclopropvl-4-methvl-3-{l>r(2-nitrophenvI)sulfonvn-lH-indazol> 
10 5-vl)benzamide 




Prepared by General Method C. See Table. 



15 



Example 72: N-Cvclopropyl-4-methvl-3-fl-r(2.2.2-trifluoroethvl)sulfonvl1-lH- 
indazol-5-vllbenzamide 




20 



Prepared by General Method C. See Table. 
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Example 73: 3-ll-r(2-Cvanophenvnsulfonvn-lH-in da2ol-5-vlVN>cvclopropvl-4- 
methvlbenzamide 



5 




Prepared by General Method C. See Table. 

N 

Example 74: N-Cvclopropvl-4-inethvl-3-fl-r(1.3.5-trimethvl -lH-Dvra2ol-4- 
vl)sulfonvn-lH-indazol-5-vl)benzamide 




Prepared by General Method C. See Table. 

15 Example 75: N-Cvclopropvl-4-methvl-3-ll-rd-methvl-lH- imidazol-4- 
vnsulfonvn-lH-indazol-5-vl)benzamide 
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Prepared by General Method C. See Table. 



Example 76: N-Cvclopropvl-3-fluoro-4-iiiethvl-S>ri-(2>-thienvlsulf onvn-lH- 
5 indazol-5-vnbenzamide 




10 



15 



Prepared by General Method C. See Table. 



Example 77: N-Cvclopropvl-3-fluoro-4-methvl-5-ri-(3-thienvlsuIfonvl)-lH- 
indazol-S-vllbenzamide 




Prepared by General Method C. See Table. 



Example 78: N-Cvclopropvl-3-fluoro-4-methvl-5-ll-r(4-methvlphenvI)sulfonvn- 
lH-indazol-5-vl}benzamide 



20 




Prepared by General Method C. See Table. 
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Example 79: N>CvcIopropvl-3-flunro-4-meth vl-5-(l-ir4'> 
(methvloxv)phenv]1suIfonvIT-lH-indazol-S-v l)benzamide 




5 

Prepared by General Method C. See Table. 

Example 80; N-CvclopropvI-3-fluoro-4-methvl-5-(l-ir4-(l- 
methvlethvnphenvnsuIfonvll-lH-indazol-5>vl)benzamide 

10 




Prepared by General Method C. See Table. 

15 Example 81: 3-ll-r(4>Chlorophenvnsulfonvl1"lH-indazol-5-vU-N-cvclopropvl-S- 
fluoro-4-methvlbenzaniide 




20 Prepared by General Method C. See Table. 

Example 82: N-Cvclopropvl-3-l l-r(2.4-difluorophenvl)sulfonvlMH-indazol-5 
vn-5-fluoro-4-methvlbenzamide 
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Prepared by General Method C. See Table. 

5 Example 83: 3-ll4f3-Chlorophenvnsulfonvn-lH4ndazol>5>v lVN-cvclopropyl-5> 
fluoro-4-methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 84: N>Cvclopropyl-3-fluoro-5-ll>rf5-fluoro>2- methvIphenvnsulfonvn 
lH-indazoI-5-vll-4-methvIbenzamide 



15 




Prepared by General Method C. See Table. 

Example 85: N-Cvclopropvl-3-f1uoro-5-f l-r(3-fluorophen vl)sulfonvlMH-indazol- 
20 5-vl)-4-methvlbenzamide 
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Prepared by General Method C. See Table, 

5 Example 86: N-CvcloproDvl-3-fluoro-4-methvl-S>(l-ir3- 
fmethvloxv)phenvnsulfonvlMH-indazoI-5-vnbenzamide 




10 Prepared by General Method C. See Table. 

Example 87; N-Cvclopropvl-3-( l-r(3,5-difluorophen vnsulfonvlMH>inda2ol-5- 
vU-5-flubro-4-methvlbenzaniide 



15 




Prepared by General Method C. See Table. 

Example 88: N-Cvclopropyl>3-fluoro-4-methvl-5-ll-r(3-methvlp henvnsulfonvn 
20 lH-indazoI-5-yllbenzamide 
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Prepared by General Method C. See Table. 

5 Example 89: N-Cvclopropvl-3-fluoro-4-methvl-5-f 14a-methvlethyl)sulfonyl1- 
lH-indazol-5-vl)benzamide 




10 Prepared by General Method C. See Table. 

Example 90: N-Cvclopropvl-3-fluoro-4-methvl"5-ri-(propyl sulfonvn>lH- 
indazol-S-vllbenzamide 



15 




Prepared by General Method C. See Table. 

Exam ple 91 : N-Cvclopropvl-3-fluoro-4-methvl-5-ri-(methvlsulfonvl)-lH> 
20 indazol-S-ynbenzamide 
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Prepared by General Method C. See Table. 

Example 92: 3-ri-(ButvlsulfonvlVlH-indazol-5-vn-N«cvcloproDvl-5-fluoro-4- 
5 methvlbenzamide 




10 



Prepared by General Method C. See Table. 



Example 93: N-Cvclopropvl-3-fluoro-4-methvl-5-ri-foctvlsulfonvl)-lH>indazol» 
S-vllbenzamide 



15 




Prepared by General Method C. See Table. 



Example 94: N-Cvclopropvl-3-ri"(cvclopropvlsuIfonvl)>lH-indazol-5-vn-5- 
fluoro-4-methvlbenzamide 
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Prepared by General Method C. See Table. 

5 Example 95: 3>ll>r(5-Chloro-2-thienvnsulfonvlMH-indazo l-5-vl>-N 
cvclopropyl-541uoro-4-methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 96: N-Cvclopropvl>3-ll-r(3,5-dim ethvl>4-isoxazolvnsulfonvn-lH« 
indazol-5-yl)-5-fluoro-4-methvlbenzamide 




Prepared by General Method C. See Table. 

Exam ple 97: N-Cvclopropvl^a-r(l,2-dimethvl-lH-imi dazol-4-vnsulfonvlMH 
20 indazol-5-Yl}-5"fluoro-4-methvlbenzamide 
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Prepared by General Method C. See Table. 

5 Example 98: N-Cvclopropvl-3-ri-fethvlsulfonvlVlH-indazoK5-vll-5-fluoro-4- 
methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 99: 3»(l-r(2"Chlorophenvl)sulfonvl1-lH-indazol-5-vlVN-cvclopropyl-5- 
fluoro-4-methvlbenzamide 




Prepared by General Method C. See Table. 

Example 100: N"CvcloproPvl-3-fluoro-4-methvl-5-{l-f(2" 
20 methvlphenvnsulfonvlVlH-indazol-5-vnbenzamide 



WO 2004/010995 



105 



PCT/GB2003/003316 




Prepared by General Method C. See Table. 

5 Example 101; N-Cvclopropvl-3-l l-r(4-ethvlphenvnsulfonvlM H-indazol-5-vU>5 
fluoro-4-methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 102: N-Cvclopropvl-3-fluoro-4-methvl-5-ll-r(4-propvlp henvl)sulfonyl1 
lH-indazol-5-vl)benzamide 




Prepared by General Method C. See Table. 

Example 103; N"Cvclopropvl-3-fl-r(3,4-difluorophenvl)sulfonvl1-lH-indazol-5 
20 vl)-5-fluoro-4-methvlbenzamide 
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Prepared by General Method C. See Table. 

5 Example 104: 3-ll-rf4-ButvlphenvI)sulfonvn-lH4 ndazol-5-vl)-N-cvclopropvl>5- 
fluoro-4-methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 105: N-Cvclopropvl-3-fluoro-4-m ethvl-5-ri>(phenvlsulfoPvl)-lH- 
indazol-5-vllbenzamide 



15 




Prepared by General Method C. See Table. 

Example 106: N-Cvclopropvl-3-fliioro-4-methv l^414fphenvlmethynsulfonYn- 
20 lH-indazol-5-vl>benzamide 
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Prepared by General Method C. See Table. 

5 Example 107; N-CvcloDropvl-3-fluoro-4-methvl-5-(14r(E)-2- 
phenvlethenvl1sulfonvl)-lH»indazoN5-vI)benzamide 




10 Prepared by General Method C. See Table. 

Example 108: N"Cvclopropvl-341-f(2^-difluorophenvl)sulfonvI1-lH-indazol-5- 
vll-5-fluoro-4-methvlbenzamide 




Prepared by General Method C. See Table. 

Example 109: N-Cvclopropyl-3-fluoro-5-ll-r(2-fluorophenvl)sulfonvn-lH- 
20 indazol-5-vll-4-methvlbenzamide 



WO 2004/010995 



108 



PCT/GB2003/003316 




Prepared by General Method C. See Table. 

5 Example 110: 3-{l-r(4-Cvanophenvl)suIfonvn-lH-indazol-5-vIVN"CvclopropyI-5- 
fluoro-4-methvlbenzamide 




10 Prepared by General Method C. See Table. 

Example 111; N-Cvclopropvl-3-fl-(2 <t 3-dihYdro-l-benzofuran-5-vlsulfonvl)-lH- 
indazol-5-vl1-5-fluoro-4-methyIbenzamide 




Prepared by General Method C. See Table. 
Table (Examples 61 - 111) 

20 

Example No Indazole Sulphonyl Chloride Rt MH+ 

Precursor (min) 

Example 61 Example 17 2-propanesulfonyl chloride* 3.17 398 
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Example 62 Example 17 ethanesulfonyl chloride 2 
Example 63 Example 17 cyclopropanesulfonyl chloride 3 
Example 64 Example 17 methyl 5-(chlorosulfonyl)-2-furancarboxylate 4 
Example 65 Example 17 2,l,3-benzoxadiazole-4-sulfonyl chloride 4 
Example 66 Example 17 2-fluorobenzenesulfonyl chloride 1 
Example 67 Example 17 4-methylbenzenesulfonyl chloride 1 
Example 68 Example 17 2-thiophenesulfonyl chloride 1 
Example 69 Example 17 3,5-dimethyl-4-isoxazolesulfonyl chloride 4 
Example 70 Example 17 1-propanesulfonyl chloride 5 
Example 71 Example 17 2-nitrobenzenesulfonyl chloride 1 
Example 72 Example 17 2,2,2-trifluoroethanesulfonyl chloride 1 
Example 73 Example 17 2-cyanobenzenesulfonyl chloride 1 
Example 74 Example 17 l,3,5-trimethyM/f-pyrazole-4-sulfonyl chloride 4 
Example 75 Example 17 1 -methyl- l/aT-imidazole-4-sulfonyl chloride 4 
Example 76 Example 60 2-thiophenesulfonyl chloride 1 
Example 77 Example 60 3-thiophenesulfonyl chloride 4 
Example 78 Example 60 4-methylbenzenesulfonyl chloride 1 
Example 79 Example 60 4-(methyloxy)benzenesulfonyl chloride 2 
Example 80 Example 60 4-(l-methylethyl)benzenesulfonyl chloride 1 
Example 81 Example 60 4-chlorobenzenesulfonyl chloride 1 
Example 82 Example 60 2,4-difluorobenzenesulfonyl chloride 1 
Example 83 Example 60 3-chlorobenzenesulfonyl chloride 1 
Example 84 Example 60 5-fluoro-2-methylbenzenesulfonyl chloride 1 
Example 85 Example 60 3-fluorobenzenesulfonyl chloride 1 
Example 86 Example 60 3-(methyloxy)benzenesulfonyl chloride 1 
Example 87 Example 60 3,5-difluorobenzenesulfonyl chloride 1 
Example 88 Example 60 3-methylbenzenesulfonyl chloride 2 
Example 89 Example 60 4-(methyloxy)benzenesulfonyl chloride 2 
Example 90 Example 60 1-propanesulfonyl chloride 5 
Example 91 Example 60 methanesulfonyl chloride 2 
Example 92 Example 60 1-butanesulfonyl chloride 1 
Example 93 Example 60 1-octanesulfonyl chloride 2 
Example 94 Example 60 cyclopropanesulfonyl chloride 3 
Example 95 Example 60 5-chloro-2-thiophenesulfonyl chloride 1 
Example 96 Example 60 3,5-dimethyl-4-isoxazolesulfonyl chloride 2 
Example 97 Example 60 l,2-dimethyl-l//-imidazole-4-sulfonyl chloride 4 
Example 98 Example 60 ethanesulfonyl chloride 2 
Example 99 Example 60 2-chlorobenzenesulfonyl chloride 1 
Example 100 Example 60 2-methylbenzenesulfonyl chloride 1 
Example 101 Example 60 4-ethylbenzenesulfonyl chloride 4 
Example 102 Example 60 4-propylbenzenesulfonyl chloride 2 
Example 103 Example 60 3,4-difluorobenzenesulfonyl chloride 1 
Example 104 Example 60 4-butylbenzenesulfonyl chloride 2 
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Example 105 Example 60 benzenesulfonyl chloride 1 3.45 450 

Example 106 Example 60 phenylmethanesulfonyl chloride 1 3.42 464 

Example 107 Example 60 (E)-2-phenylethenesulfonyl chloride 1 3.58 476 

Example 108 Example 60 2 t 5-difluorobenzenesulfonyl chloride 1 3.52 486 

Example 109 Example 60 2-fluorobenzenesulfonyl chloride 1 3.47 468 

Example 110 Example 60 4-cyanobenzenesulfonyl chloride 2 3.42 475 

Example 111 Example 60 2,3-dihydro-l-benzofuran-5-sulfonyl chloride 4 3.47 492 



1 



Purchased from Aldrich. 



2 



Purchased from Avocado. 



3 



Purchased from Array Biopharma Inc. 



5 



4 



Purchased from Maybridge. 



5 



Purchased from Pfaltz & Bauer. 



Example 112: N-CvcIoDropvl-3-fluoro-4-methvl-5>»(l-r(4-methvlph envnsulfonvn- 
lH-indol-5-vllbenzamide 



A mixture of 5-bromo-l-[(4-methylphenyl)sulfonyl]-lH-indole (0.035g) {5- 
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}boronic acid (Intermediate 
64) (0.024g) saturated aqueous sodium hydrogen carbonate (0.5ml) and 
15 tetrakis(triphenylphosphine)palladium(0) (2mg) in isopropanol (2ml) was heated in a 
microwave at 150° for lOmin. The solid was removed by filtration and the residue was 
purified by preparative Hplc to give the title compound (0.013g). 

LCMS: Rt3.71min,MH+463. 

20 

Example 113: N-Cvclopropvl-3-fluoro-4-methvl-5-ri»fphenvIsulfonvl)-lH4ndol- 
5-vIlbenzamide 



10 
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The procedure for Example 112 was followed using 5-bromo-l-(phenylsulfonyl)-l#- 
indole (0.033g) in place of 5-bromo-l-[(4-methylphenyl)sulfonyl]-l^-indole to give 
5 die title compound (0.009g). 

LCMS: Rt 3.61min, MH+449. 

Example 114; N-Cvclopropyl-3-ri-fcvclo propvlmethvn-lH-indazol-5-vn-4- 
10 methvlbenzamide 



A solution of N-cyclopropyl-3-(lH-indazol-5-yl)-4-methylbenzamide (Example 17) 
15 (0. lOg) in dry DMF (3ml) was treated with sodium hydride (60% oil dispersion, 

0.017g) under nitrogen. After 5min cyclopropylmethyl bromide (0.04ml) was added 
and the yellow solution was stirred at room temp, for 18h. Methanol (2drops) was 
added and the solvent was evaporated. The residue was purified by column 
chromatography on silica eluting with cyclohexanerethyl acetate (2:1 to 1:1) to give 
20 the title compound (0.05g). 

LCMS: Rt 3.21min, MH+ 346. 

Exampje 115; 1.1-Dimethvlethvl 4-(5-l 5-r(cvcJ opropvlamino)carbonvl1-2- 
25 methvlphenvll-lH-ipdazol-l-vn-l-Pin pridinecarboxvlate 
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A solution of N-cyclopropyl-3-(lH-indazol-5-yl)-4-methylbenzamide (Example 17) 
(0.07g) in dry DMF (3ml) was treated with sodium hydride (60% oil dispersion, 
0.0l4g) under nitrogen. After 5min 1,1-dimethylethyl 4-[(methylsulfonyl)oxy]-l- 
piperidinecarboxylate (0.08g) was added and the mixture was stirred at room temp. 
5 for I8h. 0.88 Ammonia (1ml) was added and the mixture was concentrated under 
vacuum. The residue was purified by column chromatography on silica eluting with 
cyclohexane:ethyl acetate (1:1) followed by reverse phase preparative Hplc to give the 
title compound (0.005g). 

LCMS: Rt3.55min, MH+475. 

10 

Fvamnle 116; N-Cvclopropyl-4-methvl-3-ri -r4-pipe ridinvlVlH-indazol-5- 
vllbenzamide hydrochloride 




15 

A suspension of 1,1-dimethylethyl 4-(5-{5-[(cyclopropylamino)carbonyl]-2- 
methylphenyl}-lH-indazol-l-yl)-l-piperidinecarboxylate (Example 115) (O.Olg) in a 
solution of hydrogen chloride in dioxan ( 4M, 1ml) was treated with methanol 
(0.25ml) to give a solution which was stirred at room temp, for 18h. The solvent was 
20 evaporated and the residue was dried under vacuum to give the title compound 
(0.009g). 

LCMS: Rt 2.40min, MH+ 375. 



25 Example 117; Methvl (5-f5-r(cvcIopropvlannino ^carbonYn-2-methvlphenvll-lH- 
indazol-l-vDacetate 
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A solution of N-cyclopropyl-3-(lH-indazol-5-yl)-4-methylbenzamide (Example 17) 
(0.65g) in dry DMF (26ml) was treated with sodium hydride (60% oil dispersion, 
0.134g) under nitrogen. After 5min methyl chloroacetate (0.29g) was added and the 
mixture was stirred for 2h. Aqueous ammonia (2M, 10ml) was added and the solvent 
5 was removed under vacuum. The residue was purified by column chromatography on 
silica eluting with cyclohexane:ethyl acetate (2:1 to 1:1) to give the title compound 
(0.56g). 

LCMS: Rt 2.95min, MH+ 364. 
10 Example 13 8t N-CvcloDroDvl-3-(lH-indazol-6 -vlV4-metbvlbenzamide 




A mixture of l-acetyl-6-bromo-lH-indazole (Intermediate 65) ( 0.50g) N-cyclopropyl- 
15 4-methyl-3-(4,4,5,5-tetramemyl-l,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) 
(0.59g) aqueous sodium carbonate(lM, 2.35ml) and PdCl 2 dppf (0.237g) in 1,2- 
dimethoxyethane (30ml) was stirred at reflux under nitrogen for 16h. More sodium 
carbonate (2.3ml) and catalyst (120mg) were added and reflux was continued for a 
further 4h. Cone, hydrochloric acid (1ml) was added and the mixture was heated for a 
20 further lh. The mixture was absorbed onto silica then purified by column 
chromatography on silica eluting with cyclohexane:ethyl acetate (2:1 to 1:4) to give 
the title compound (0.25g). 

LCMS: Rt 2.88min, MH+ 292. 



25 



Example 119: N-Cvclopropvl-3-l 3-r(4-fluoroph envnsulfonvll-lH-indazol-6-vl)- 
4-methvlhenzamide 
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To a solution of N-cyclopropyl-3-[3-[(4-fluorophenyl)sulfonyl]-l-({[2- 
(trimethylsilyl)ethyl]oxy}me^ 

71) (0.05g) in methanol (1.5ml) was added cone hydrochloric acid (0.75ml). The 
solution was heated at reflux for 15h then left at room temp, for 18h. The solution 
5 was concentrated under vacuum then purified on a Varian Bond-Elut SPE cartridge 
(silica, 5g) eluting with cyclohexaneiethyl acetate (1:1) to give the title compound 
(O.Olg). 

LCMS: Rt 3.32 min, MH+ 450. 

10 Example 120: N-CvcloproDvl-3-fluoro-4-methvl-5-r3-(methvlsulfonvlVlH> 
indazol-6-vllbenzamide 




15 Cone, hydrochloric acid ((0.5ml) was added to a solution of N-cyclopropyl-3-fluoro-4- 
methyl-5-[3-(methylsulfonyl)-l-({[2-(trimethylsilyl)ethylloxy}methyl)-lH-indazol- 
yl]benzamide (Intermediate 77) (0.1 5g) then stirred at reflux for 12h. The solvent was 
evaporated and the residue was purified by column chromatography on silica, eluting 
with cyclohexanerethyl acetate (1:1 to 1:2) to give the title compound (0.085g). 

20 

LCMS: Rt 2.91min, MH+ 388. 

Example 121 : N-Cvclopropyl-34Iuoro-4-methvl-5-(3-meth vl-lH-indazol-5- 
vDbenzamide 

25 




A mixture of l-acetyl-5-bromo-3-methyMH-indazole (O.lOOg) {5- 
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}boronic acid (Intermediate 
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64) (0.094g) saturated aqueous sodium hydrogen carbonate (2ml) and 
tetrakis(triphenylphosphine)palladium(0) (9mg) in isopropanol (6ml) was heated in a 
microwave at 150° for lOmin. The solvent was evaporated and the residue was 
purified on a Varian Bond-Elut SPE cartridge (silica 10g) eluting with 
5 cyclohexane:ethyl acetate(l : 1) to give the title compound (0.073g). 

LCMS: Rt 3.02min, MH+ 324. 

Example 122: N-Cvclopropvl-3-fluoro-4-methvl-5-r3-methvl-l-(2- 
10 thienvlsulfonvn-lH-indazol-5-vllbenzamide 




Sodium hydride (60% oil dispersion, 0.008g) was added to a stirred solution of AT- 
cyclopropyl-3-fluoro-4-methyl-5-(3-methyl-l^-indazol-5-yl)benzamide (Example 

15 121) (0.033g) in dry DMF(1 .5ml) under nitrogen. After 5min a solution of 2- 

thiophenesulphonyl chloride (0.038g) in DMF (0.75ml) was added and stirring was 
continued for a further 2h. Water (1ml) and chloroform (10ml) were added, the 
mixture was passed through a hydrophobic filter and the solvent was evaporated. The 
residue was purified by preparative Hplc to give the title compound as a clear glass 

20 (0.024g). 

LCMS: Rt3.44min,MH+470. 



25 



Example 123: Methyl (S-(5-r(cvclopropylamino)carbonvn-3-fluoro-2- 
methvlphenvl)-lH-indazol-l-vl>acetate 



WO 2004/010995 PCT/GB2003/003316 

116 




A solution of N>cyclopropyl-3-fluoro-5-(lH4ndazol-5-yl)^-methylbenzamide 
(Example 60) (0.35g) in dry DMF (5ml) was treated with sodium hydride (60% oil 
dispersion, 0.08g) at room temp under nitrogen then stirred for 20min. A solution of 
methyl bromoacetate (0.2ml) in dry DMF (0.5ml) was added and stirring was 
5 continued for lh. Water (30ml) was added and the mixture was extracted with ethyl 
acetate (x2). The organic extracts were washed with water (x3) and brine, dried 
(Na2SC>4) and concentrated under vacuum. The residue was purified using a Varian 
Bond-Elut SPE cartridge (silica, lOg) eluting with cyclohexane: ethyl acetate (4:1 
tol:l) to give the title compound as a yellow foam (0.26g). 

LCMS: Rt3.03min,MH+382. 

Example 124: N-Cvclopropyl-4-methvl"3-{l-r2-(ir4-> 
(methvloxv)phenvnmethvUaim^ 

15 




Example 124 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-2-methylphenyl } - IH-indazol- l-yl)acetate (Example 
117) and 4-methoxybenzylamine to give the title compound (0.01 lg). 



LCMS: Rt2.99min,MH+469. 
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Example 125; N-Cvclopropvl-4-methvl-3- (l"l2-oxo-2- 
r(phenvImethvnamino1ethvl)-lH-ind azol>5-vl)benzamide 




Example 125 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl] -2-methylphenyl } - lH-indazol- 1 -yl)acetate (Example 
5 1 17) and benzylamine to give the title compound (0.002g). 

LCMS: Rt 3.00min, MH+ 439. 

Example 126; N-Cvclopropvl-4-methvl-3-ri-(2-{r(4- 
methvlphenvl)methvl1aminol"2-oxoethvl)-lH-indazol'-5-vl1benzamide 



10 Example 126 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-2-methylphenyl}-lH-indazol-l-yl)acetate (Example 
117) and 4-methylbenzylamine to give the title compound (O.OlOg) 

LCMS: Rt3.11min,MH+453. 

Example 127; AlCvclopropvl-4-methvl-3-(l-l2-ra4- 
15 r(methvlamino)carbonvl1phenvl)methvnaminoV2-oxoethvl>-liy-indazol--5- 
vDbenzamide 
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Example 127 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-2-methylphenyl}-lH-indazol-l-yl)acetate (Example 
117) and ^(aminomethyl^iV-methylbenzaniide to give the title compound (0.005g). 

5 LCMS: Rt2.68min,MH+496. 

Example 128: N-Cvclopropyl-4-methvl-341-r2-oxO'2-(propvlainino)ethvn-lH 
indazol-5-vl)benzamide 




Example 128 was prepared by General Method D using methyl (5-{5- 
10 [(cyclopropylamino)carbonyl]-2-methylphenyl }-lH-indazol-l-yl)acetate (Example 
117) and 1-propylamine to give the title compound (0.01 Ig). 

LCMS: Rt2.81min,MH+391. 

Example 129: N>Cvclopropvl-3-(l-(2-r(cvclopropvImethvl)amino1-2-oxoethvU- 
lH-indazol-5-vl)-4-methvlbenzaniide 

15 
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Example 129 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-2-methylphenyl}-lH-indazol-l-yl)acetate (Example 
117) and 1-cyclopropylmethanamine to give the title compound (0.015g). 

5 LCMS: Rt2.86min,MH+403. 

Example 130: N-CvcloDropvl-3-a-(2-r(2,2-dimethYlDropvl)ami no1-2-oxoethvl>- 
lH-indazol-5-vl>4-methvlbenzamide 




Example 130 was prepared by General Method D using methyl (5-{5- 
10 [(cyclopropylamino)carbonyl]-2-methylphenyl}-iH-indazol-l-yl)acetate (Example 
117) and 2,2-dimethyl-l-propanamine to give the title compound (0.0l5g). 



LCMS: Rt 3.06min, MH+ 419. 
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Example 131: N-CvclopropvI-4-methvl-3-( 142-(4-morpholinvl)-2-oxoethvri-lH. 
indazol-5-vllbenzamide 




Example 131 was prepared by General Method D using methyl (5-{5- 
5 [(cyclopropylamino)carbonyl]-2-methylphenyl }-lH-indazol-l-yl)acetate (Example 
117) and morpholine to give the title compound (0.002g). 

LCMS: Rt2.66min,MH+419. 

10 Example 132: N-Cyclopropvl-3-fluoro-4-methvl"5-(l-l2>oxo-2- 
r(phenvlmethvl)amino1ethvll-lH-indazol-5-vl)benzamide 




Example 132 was prepared by General Method D using methyl (5-{5~ 
15 [(cyclopropylamino)carbonyl]-3-fluoro-2--methylphenyl}--li/-indazol-l-yl)acetate 
(Example 123) and benzylamine to give the title compound (0.008g). 



LCMS: Rt3.17min,MH+457. 
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Example 133: N-CvclopropvK3-fluoro-4-methvl-5-n>(2-ir(4- 
methvlphenvl)methvI1amino}-2-oxoethyl)-lH-indazol-5-vl1benzamide 




Example 133 was prepared by General Method D using methyl (5-{5- 
5 [(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-li/-indazol-l-yl)acetate 
(Example 123) and 4-methylbenzylamine to give the title compound (0.01 lg). 

LCMS: Rt3.28min,MH+471. 

10 Example 134; N-Cvclopropyl-3-fluoro-4-methvl-5-ll42-((r4- 

(methvloxv)phenvl1methvl)amino)"2-oxoethvl1-lH-indazol-5-vllbenzamide 




Example 134 was prepared by General Method D using methyl (5- {5- 
1 5 [(cyclopropylamino)carbonyl] -3 -fluoro-2-methylphenyl } - l//-indazol- 1 -yl)acetate 
(Example 123) and 4-methoxybenzylamine to give the title compound (0.012g). 



LCMS: Rt3.15min,MH+487. 
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Example 135: N-CvclopropvI-3-fluoro-4-methvI-5-(l-{2-r({4* 

r(methvlamino)carbonvI1phenvnmethvnamino%2-oxoeth vll-lH-indazol-5- 

vDbenzamide 




Example 135 was prepared by General Method D using using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-lH»indazol-l-yl)acetate 
(Example 123) and 4<aminomethyl)-AT-methylbenzamide to give the title compound 
(0.005g). 

10 LCMS: Rt2.80min,MH+514. 

Example 136: N"Cvclopropyl-3-fluoro-4-methvl-5-(l-r2-oxO"2- 
fpropvlamino)ethvn-lH>indazol-5-vl)benzamide 




Example 136 was prepared by General Method D using using methyl (5- {5- 
15 [(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-lH--indazol-l-yl)acetate 
(Example 123) and 1 -propylamine to give the title compound (0.005g). 



LCMS: Rt2.92min,MH+409. 
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Example 137; N-Cvclopropyl-3-(l-( 2-r(cvcIopropvlmethyl)amino1-2-oxoethvll- 
lH-indazol-5-vl)-5-fluoro-4-methvlbenzamide 




Example 137 was prepared by General Method D using using methyl (5-{5- 
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-lfl-indazol-l-yl)acetate 
5 (Example 123) and 1-cyclopropylmethanamine to give the title compound (0.008g). 

LCMS: Rt2.96min,MH+42L 

Example 138: N-Cvclopropvl-3-fluoro-4-methvl-S-ll-r2-(4-morphoIinyl)-2- 
oxoethvl1-lH-indazol-5-vl)benzamide 




10 Example 138 was prepared by General Method D using using methyl (5-{5- 

[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-l//-indazol-l-yl)acetate 
(Example 123) and morpholine to give the title compound (O.OOlg). 

LCMS: Rt 2.76min, MH+ 437. 

Example 139: N-Cvclopropvl-4-methvl-3"(l-f2-r(l-methvlethvl)amino1>2- 
15 oxoethvl)-lH4ndazoI-5-vl)benzamide 
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Example 139 was prepared by General Method D using methyl (5-{5- 
[(cyclopropylamino)carbonyl] -2-methylphenyl } - 1 H-indazol- 1 -yl)acetate (Example 
117) and 2-propylamine to give the title compound (0.002g). 

5 

LCMS: Rt2.82min,MH+391. 

Example 140 ; Ar-Cvclopropvl-3-fl-l2-r(2,2-dimethvlpropyl)amino1-2-oxoethvU-> 
lg-indazol-5-vl)-5-fluoro-4-methvlbenzamide 




10 

Example 140 was prepared by General Method D using using methyl (5-{5- 
[(cyclopropylaimno)carbonyl]-3-fluoro^ 

(Example 123) and 2,2-dimethyl-l-propanamine to give the title compound (0.008g). 
LCMS: Rt3.21min,MH+437. 



15 Example 141; N-Cvclopropvl-3-l2>r(cvclopropvlcarbonvl)aminoM3- 
benzothiazol-6-vl}-4-methvlbenzamide 
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Example 141 was made by General Method A using JV-(6-bromol,3-benzothiazol-2« 
yl)cyclopropanecarboxamide and 7V-cyclopropyl-4-methyl-3-(4,4,5 > 5-tetramethyl- 
l,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) to give the title compound 
5 (0.4mg). 

LCMS: Rt 2.67min, MH+ 392. 



Abbreviations 



10 


AC2O 


Acetic anhydride 




tBuONO 


t-Butyl nitrite 




CDI 


Carbonyldiimidazole 




DBU 


l,8-Diazabicyclo[5.4.0]undec-7-ene 




DIPEA 


N,N-Diisopropylethylamine 


15 


DME 


1 ,2-Dimethoxyethane 




DMF 


Dimethylformamide 




DMSO 


Dimethylsulphoxide 




Et20 


Ether 




EtOH 


Ethanol 


20 


Hal 


Halogen 




HATU 


0-(7- Azabenzotriazol- 1 -yl)-N,N,N' JST' -tetramethyluronium 
hexafluorophosphate 




HOBT 


1-Hydroxybenzotriazole 




KOAc 


Potassium Acetate 


25 


MeCN 


Acetonitrile 




MeOH 


Methanol 




Ms 


Mesyl 




NaOtfiu 


Sodium tert-butoxide 




NaOEt 


Sodium Ethoxide 


30 


NCS 


N-Chlorosuccinimide 
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PdC^dppf [l,r-bis(diphenylphosphino)ferrocene]dichloropalladium <JT) complex 

with dichloromethane (1:1) 
Rt Retention Time 

SPE Solid phase extraction 

5 THF Tetrahydrofuran 

BIOLOGICAL EXAMPLES 



The activity of compounds of formula (I) as p38 inhibitors may be determined 
10 by the following in vitro assays: 

Fluorescence anisotropv kinase binding assay 

The kinase enzyme, fluorescent ligand and a variable concentration of test 
compound are incubated together to reach thermodynamic equilibrium under 
15 conditions such that in the absence of test compound the fluorescent ligand is 

significantly (>50%) enzyme bound and in the presence of a sufficient concentration 
(>10x KO of a potent inhibitor the anisotropy of the unbound fluorescent ligand is 
measurably different from the bound value. 

The concentration of kinase enzyme should preferably be > 1 x K f . The 
20 concentration of fluorescent ligand required will depend on the instrumentation used, 
and the fluorescent and physicochemical properties. The concentration used must be 
lower than the concentration of kinase enzyme, and preferably less than half the 
kinase enzyme concentration. A typical protocol is: 

All components dissolved in Buffer of final composition 62.5 mM HEPES, pH 
25 7.5, 1.25 mM CHAPS, 1.25 mM DTT, 12.5 mM MgCl 2 3.3% DMSO. 
p38 Enzyme concentration: 12 nM 
Fluorescent ligand concentration: 5 nM 
Test compound concentration: 0.1 nM - 100 uM 
Components incubated in 30 ul final volume in NUNC 384 well black 
30 microtitre plate until equilibrium reached (5-30 mins) 
Fluorescence anisotropy read in LJL Acquest. 
Definitions: Ki = dissociation constant for inhibitor binding 

Kf = dissociation constant for fluorescent ligand binding 
The fluorescent ligand is the following compound: 



N N— \ 



35 





which is derived from 5-[2-(4-aminomethylphenyl)-5-pyridin-4-yl-lH-imidazol-4-yl]- 
2-chlorophenol and rhodamine green. 
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Results 

The compounds described in the Examples were tested as described above 
and had IC50 values of <10 pM. 

5 
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Claims: 

1. A compound of formula (I): 




Y 



00 



wherein 

A is a fused 5-membered heteroaryl ring optionally substituted by up to two 
substituents independendy selected from Cj^alkyl, -(CH 2 ) m -C3_7cycloalkyl, 
10 halogen, cyano, trifluoromethyl, -(CH2) m OR 3 , -(CH 2 ) m C0 2 R 3 , -(CH 2 ) m NR3R4 - 
(CH 2 ) m CONR3R4, -(CH 2 ) m NHCOR3, -(CH 2 ) m S0 2 NR3R4, -(CH 2 ) m NHS0 2 R3, - 
(CH 2 ) m S0 2 (CH 2 ) n R5, a 5- or 6-membered heterocyclyl ring containing nitrogen 
optionally substituted by Cj_ 2 alkyl or -(CH 2 ) m C0 2 R 3 , and a 5 7 membered heteroaryl 
ring optionally substituted by Ci_ 2 alkyl; 
15 Rl is selected from methyl and chloro; 

R 2 is selected from -NH-CO-R 6 and -CO-NH-(CH 2 ) q -R 7 ; 

R 3 is selected from hydrogen, Ci^alkyl optionally substituted by up to two 
OH groups, -(CH 2 ) m -C3_7cycloalkyl, -(CH^mphenyl optionally substituted by R 8 
and/or R 9 and -(CH 2 ) m heteroaryl optionally substituted by R 8 and/or R 9 , 
20 R4 is selected from hydrogen and Ci^galkyl, or 

R3 and R4, together with the nitrogen atom to which they are bound, form a 5- 
or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 10 : 

R^ is selected from Cj.galkyl optionally substituted by up to three halogen 
25 atoms, C 2 _6alkenyl optionally substituted by phenyl, C3_7cycloalkyl, heteroaryl 
optionally substituted by up to three R 8 and/or R 9 groups, and phenyl optionally 
substituted by R 8 and/or R 9 ; 

R6 is selected from hydrogen, Ci^alkyl, -(CH 2 )q-C3_7cycloalkyl, 
trifluoromethyl, -(CH2) r heteroaryl optionally substituted by and/or R* 2 , and - 
30 (CH 2 ) r phenyl optionally substituted by R 1 1 and/or R 12 ; 

R 7 is selected from hydrogen, C]_<jalkyl, C3_7cycloalkyl, -CONHR 13 , phenyl, 
optionally substituted by R 1 1 and/or R i2 , and heteroaryl optionally substituted by 
Rll and/or R 12 ; 
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R8 and R 9 are each independently selected from halogen, cyano, 
trifluoromethyl, nitro, Cx.galkyl, Cx.galkoxy, -CONR 13 R 14 -COR 15 , -C0 2 R 15 , 
and heteroaryl, or 

R** and R 9 are linked to form a fused 5-membered heterocyclyl ring containing 
5 one heteroatom selected from oxygen, sulphur and N-R 1 ^, or a fused heteroaryl ring; 
R*0 is selected from hydrogen and methyl; 

rH is selected from Cj^galkyl, C^galkoxy, -(CH 2 )q-C3_7cycloalkyl, - 
CONR 13 R 14 , -NHCOR 14 halogen, CN, -(CH^gNR^R 17 , trifluoromethyl, phenyl 
optionally substituted by one or more Rl2 groups, and heteroaryl optionally 
10 substituted by one or more R*2 groups; 

Rl2 is selected from Ci_6alkyl, Cj.galkoxy, halogen, trifluoromethyl, and - 
(CH2) s NR 16 Rl 7 ; 

Rl3 and R 14 are each independently selected from hydrogen and Ci-galkyl, or 
R 13 and R 14 , together with the nitrogen atom to which they are bound, form a 
15 5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 

selected from oxygen, sulfur and N-R 10 , wherein the ring may be substituted by up to 

two Ci^alkyl groups; 

R 15 is C^galkyl; 

R 16 is selected from hydrogen, Ci_6alkyl and ^CH 2 )q-C3_7cycloalkyl 
20 optionally substituted by C^aUcyl, 

Rl7 is selected from hydrogen and Cj^alkyl, or 

Rl6 and R 17 , together with the nitrogen atom to which they are bound, form a 
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 1 ^; 
25 X and Y are each independently selected from hydrogen, methyl and halogen; 

m is selected from 0, 1, 2 and 3; 
n is selected from 0, 1, 2 and 3; 
q is selected from 0, 1 and 2; 
r is selected from 0 and 1; and 
30 s is selected from 0, 1, 2 and 3. 

2. A compound according to claim 1 wherein A is a fused 5-membered heteroaryl 
ring containing up to two heteroatoms independently selected from oxygen and 
nitrogen optionally substituted by up to two substituents independently selected from 
35 C^alkyl, -(CH 2 WC 3 . 7 cycloalkyl, -(CH 2 ) m C0 2 R 3 , -(CH 2 ) m NR 3 R 4 - 

(CH 2 ) m CONR 3 R 4 -(CH 2 ) m NHCOR 3 , -(CH 2 ) m S0 2 (CH 2 ) n R5, and a 5- or 6- 
membered heterocyclyl ring containing nitrogen optionally substituted by Ci_ 2 alkyl or 
-(CH 2 ) m C0 2 R 3 . 

40 3. A compound according to claim 1 or claim 2 wherein R 1 is methyl. 



4. A compound according to any one of the preceding claims wherein R^ is -CO- 
NH-(CH 2 ) q -R 7 
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5. A compound according to any one of the preceding claims wherein X is 
hydrogen or fluorine. 

5 6. A compound according to claim 1 as defined in any one of Examples 1 to 141. 

7. A pharmaceutical composition comprising a compound as claimed in any one 
of claims 1 to 6 in admixture with one or more pharmaceutically acceptable carriers, 
diluents or excipients. 

10 

8. A method for treating a condition or disease state mediated by p38 kinase 
activity or mediated by cytokines produced by the activity of p38 kinase comprising 
administering to a patient in need thereof a compound as claimed in any one of claims 
lto6. 

15 

9. Use of a compound as claimed in any one of claims 1 to 6 in the manufacture 
of a medicament for use in the treatment of a condition or disease state mediated by 
p38 kinase activity or mediated by cytokines produced by the activity of p38 kinase. 

20 10. A process for preparing a compound of formula (I) as claimed in any one of 
claims 1 to 6 which comprises 

(a) reacting a compound of formula (II) 



25 




in which A is defined in claim 1 and zl is halogen, 
with a compound of formula (IHA) or (IHB) 



(H) 



30 
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ffHA) 




Y 



(DIB) 

5 in which R* , R^, X and Y are as defined in claim 1 , 
in the presence of a catalyst, or 

(b) final stage modification of one compound of formula (I) as defined in claim 1 
to give another compound of formula (I) as defined in claim 1. 

10 

11. A compound of formula (IA): 




15 OA) 
wherein 

A is a fused 5-membered heteroaryl ring optionally substituted by up to 
two substituents independently selected from Ci_galkyl, -(CH2) m -C3_7cycloalkyl, 
halogen, cyano, trifluoromethyl, -(CH 2 ) m OR 3 , -(CH2) m NR 3 R 4 , - 
20 (CH 2 ) m CONR3R4 -(CH 2 ) m NHCOR3, -(CH 2 ) m S0 2 NR3R4 -(CH 2 ) m NHS0 2 R3, - 
(CH 2 ) m S0 2 (CH 2 ) n R5, a 5- or 6-membered heterocyclyl ring containing nitrogen 
optionally substituted by Ci_ 2 alkyl and a 5-membered heteroaryl ring optionally 
substituted by Ci_ 2 alkyl; 

R* is selected from methyl and chloro; 
25 R2 is selected from -NH-CO-R6 and -CO-NH-(CH 2 ) q -R7; 

R3 is selected from hydrogen, Cj^galkyl optionally substituted by up to two 
OH groups, -(CH2)m- c 3-7 c y c l° alk y 1 » -(CH 2 )mphenyl optionally substituted by R^ 
and/or R^ and -(CH 2 ) m heteroaryl optionally substituted by R^ and/or R^ 
R4 is selected from hydrogen and Cj^alkyl, or 



WO 2004/010995 



132 



PCT/GB2003/003316 



R3 and R^, together with the nitrogen atom to which they are bound, form a 5- 
or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-R 1 ®; 

R 5 is selected from Ci^alkyl, C3.7cycloalkyl, heteroaryl optionally 
5 substituted by R 8 and/or R^ and phenyl optionally substituted by R 8 and/or R^; 

R 6 is selected from hydrogen, Cj^alkyl, -(CH2)q-C3_7cycloalkyl, 
trifluoromethyl, -(CH2)r lietero aryl optionally substituted by RH and/or R 12 , and - 
(CH2)rPhenyl optionally substituted by R* 1 and/or R 12 ; 

R 7 is selected from hydrogen, Ci^alkyl, C3«7cycloalkyl, CONHR 13 , phenyl 
10 optionally substituted by R* * and/or R^ 2 , and heteroaryl optionally substituted by 
R 11 and/or R 12 ; 

R 8 andR9 are each independently selected from halogen, cyano, 
trifluoromethyl, Cj^alkyl, Cj^galkoxy, COR 15 , CO2R 15 , and heteroaryl, or 

R 8 andR9 are linked to form a fused 5-membered heterocyclyl ring containing 
15 one heteroatom selected from oxygen, sulphur and N-RlO; 

RlO is selected from hydrogen and methyl; 

R 11 is selected from Cj^galkyl, Ci-galkoxy, -(CH2)q-C3_7cycloalkyl, - 
CONR 13 Rl 4 , -NHCORl 4 , halogen, CN, -(CI^NRiSR^ trifluoromethyl, phenyl 
optionally substituted by one or more Rl2 groups, and heteroaryl optionally 
20 substituted by one or more 

R 12 

groups; 

Rl2 i s selected from Chalky!, Cj^alkoxy, halogen, trifluoromethyl, and - 
(CH 2 ) S NR 16 R 17 ; 

R!3andRl4 are each independently selected from hydrogen and C^galkyl, or 
Rl3 and Rl4, together with the nitrogen atom to which they are bound, form a 
25 5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 

selected from oxygen, sulfur and N-RlO, wherein the ring may be substituted by up to 

two Cj-galkyl groups; 

Rl5 i s C^alkyl; 

R 16 is selected from hydrogen, C^aUcyl and -(CH2)q-C3_7cycloalkyl 
30 optionally substituted by Ci^alkyl, 

Rl7 is selected from hydrogen and Cj^alkyl, or 

Rl6 and R^ 9 together with the nitrogen atom to which they are bound, form a 
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur andN-Rl°: 
35 m is selected from 0, 1, 2 and 3; 

n is selected from 0, 1, 2 and 3; 

q is selected from 0, 1 and 2; 

r is selected from 0 and 1; and 

s is selected from 0, 1, 2 and 3. 
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